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Voksagp Anxagqemun nwayr CCCP 
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MATEMATHKA 


lr. B. AP)KAHOB 
O HEJIMHEHHOU KPAEBOM 3AQAUE THA SAQXAUM PHMAHA 
(II pedcmaéeaeno axademuxom I]. 1. Kouunoti 24 II 1960) 


1. Cpequ pa6ot, OTHOCAIIMXCA K HeJIMHeMHbIM KpaeBbIM 3aa4aM TeOpHu 
aHaIMTHYeCKUX PYHKUMH HM TeCHO CBA3AHHbIM C HMMM HeJIMHeMHBIM CHHTYJIAPHbIM 
MHTerpaJIbHbIM YPaBHeEHHAM, PvlaBHOe MeCTO 3aHHMaloT PaOOTbl, NOCBALLeHHbIe 
OOWHMM BOMpocaM CyIecTBOBaHHA pellenua. MeroyqoM uCCeqOBaHHA ABJIAOTCA 
nmpunuun Wlayyepa u WpHHMn OxKaTEIX OTOOpaxenul (BaHaxa). OTo oOycnoBsN- 
BaeT MPHMeCHHMOCTb MOJIYYeHHbIX Pe3YJIbTATOB K YpaBHeHHAM 


u=hAu+f, Ku=dAu+ f 


(K — mnHetupli, A — HeHHeHHbIM ONepaTopbl) JIMUIb B Cyyae MaJbIX 3Haue- 
HHM WapaMmerpa h. B To *e BpeMsA JIMHeMHbIe KpaeBble 3anzauu Pumana u [wsb- 
OepTa paspelIMMbI B 3aMKHYTOM cbopme. EcrecTBeHHOo, BO3HHKaeT BOTIpoc 06 
OTbICKAHHH TaKHX THIOB HeJIMHEHHbIX KpaeBbIX 3a]ad, K KOTOPbIM MOryT ObITb 
IIPHMeHEHBI MeTOJbI TEOPHH JIMHCHHbIX 3aay H PellleHHe KOTOPHIX, CIeMOBaTebHO, 
MOXKHO JaTb B 3aMKHYTOH opme. 

Tleppoe ucceqoBaHve B 3TOM HalipaBJieHHu Oblmo0 Mpegnpunato I]. B. Co- 
JIOBbeBbIM (°). OH yKa3adl YaCTHbIe PelleHHA 3aay 


a(t)[@*(¢)P? + b(t) =@ (2), a(t) [@*(t) + b(t)? = O (2) 


aaa cayyuasa ind a(t) = —2 «x < 0*. 

Ilosxe B. K. Hatanesny (°,4) mpopen uccsIeqoBaHve HesIMHeHHOH KpaeBoi 
3anaun lumb6epta f(u, v)=9(s) quia corysas, Kora /(u, v)—TaK Ha3blBaeMbIi 430- 
TePpMHYeCKHH MHOFOUNeH BTOPOrO HJM TpeTbero MopsayKa. 

B nHactosineli paOore paccMaTpuBaeTcaA CJleqyioulad HeMHeiHad KpaeBaa 
3ajyaua Tuma 3aqauu Pumana: 


[D* (4)]" = G(t) O (¢) + g (2). 


PewieHua STOH 3aauu BbIPaxKaloTCA Yepes PeUIeHHA COOTBeETCTBYIOMNeH JIMHeHHOH 
3ajauu MocpesxcTBOM KOpHs 7-H cTellenuH. [IpH 9TOM MOryT BO3HHKHYTb TOUKH 
BeTBJICHHA, H HeOOXOJMMO HCCJeOoBaHve YCJIOBHH, MpH KOTOPbIX TMocweqHHe 
OTCYTCTBYyIOT. Takoe HCCeqOBaHve HM COCTAaBJIAeT OCHOBHOe COJep*Kanne HactTos- 
uleli pa6oTHl. B qambHelilleM MbI HCHOJIb3yeM TeOPHIO JIMHEHHOK KpaeBow 3aqaun 
Pumana (cm. (4), erp. 93 — 114). 

2. Popmyupyem noctaHopky 3aqaun. B nsocKocTH KOMIMVIeKcCHOrO Mepe- 
‘MeHHOrO aH MpocTow riayqKHH 3aMKHyTbId KoHTyp L, pa3sOuBaloulMH m10C- 
KOCTb Ha JIpe OGwlacTH: BHYTpenHio1o Dt u premio; D~. Tpe6yerca naiiru 
ase PyHKWHu @* (z) u ® (z), anaunTuueckue COOTBeTCTBeEHHO B DindedDaa, 
NpeebHble 3HAYeHHA KOTOPbIX YAOBMeTBOPAIOT Ha L COOTHOLIeHHIO 


[PF ("= EO (+e), (1) 
* Um paccmaTpHBamacb TaKxe s3afaua a (t) [Mt (t)]? + b(t) Ot (t) =D (ft), ogHaKo 


peulenue ee omm6ouHo (cm. (2), crp. 009). 
EN 


rae G(t) u g(t)—aHHble dyHKuMH TOYeK KOHTYpa, YAOBJETBOPAIOWIHE 
ycmopuio Teapgepa, mpuuem G(t) He OOpallaetca B Hyvb; n > 2 — weuloe 
uucno. Ecau g (t)=0, To yMeem OAHOpOsHyt0 3afauy, B MPOTHBHOM CJlyae — 
HEOHOPOHY!. 

IlytemM 3aMeHbI 


OF (2) =(P@!", MAQ=P (2) 
MbI IIpHBegseM 3aqayuy (1) K a«HHelHOH 3aqaue Pumana 


of (t) = G(t) ®; (t) + g (2). (3) 


Ecuim 3ayjaua (1) umeer pellenne, TO 3agaua (3) TakxKe HMeeT pelleHue. 
CnemopaTesIbHO, BCe pelleHHa 3ayauu (1) HaxomsTca cpequ PyHKWHH 


eg AQ=V AIO ¢™=%), 
roe @ (z) u ®; (z) — pemenua sagaun (3). [na Toro uTo6pl pt (z) ug (2) 


Obl pelueHvem 3amauu (1), HeoOxoqHMO MM AOCTATOUHO, 4TOOHI V of (z) 


+ - 
He ume B D* Touek BeTBJICHHA, T. €. TOOK! MD, (Zz) UH COBCeM He HMeuJa 
Hysleli WIM MMea TOMbKO TakHe, MOPAAKH KOTOPbIX KpaTHBI 7. 

Be3 Tpyaa qoKa3biBaeTca culeqyroulad 

Teopema I. /Tpu x =indG(t) >0 odnopoduaa u HeodHOpodnaa 3adadU 
(1) paspewumol, pewenun 3aeucim om x-+- 1 KOMNAeKCHEIX NOCMOAHHOIX U 
6blpaxcaromcsa coomeemcmeeHHo MopmyAlamu: 


ot (z) = sat@ VP, Cra RA esky (4) 


ot (2) =e" OVP (2) 4 FT (2); ©7 (2) =e 2-* [Py (2) FO (2), (6) 
20e | 


Cite: —I*(t) 
P (2) = 5b | Bel yy; F (z)= 1 \ g (je dt: 


4 
2Qri 


tb 


Py (Z) = Coz* + Cy! + ... + Cy — mnozounen cmenenu x C npouséeoronoimu 
KOMNACKCHOIMU KOI@~UYUeHMaMU. 


ITpu x<—1 odxopodnaa sadaua nepaspeuluma; HeodHOpodnan paspe- 
wuMma mozda U MOALKO Moeda, KOZ2Oa BbINOAHEHbL YCAOBUA: 
1) \ g Get tm? = 0, m= lyn, x — 1 
i 


m1 

2) VF *(z) we umeem @ D* mouex eemeaenua. 

ITpu svinoaveHuu ux peleHue moocem Oolme noayreno us dopmya (5) npu 
P,, (z) = 0. 

Tellepb BO3HHKaeT BONpoc: B KaKOi Mepe TpOH3BONbHBIMH saBUIAIOTCA 
KOSPPULMEHTH! MHOroWIeHa P,(z), BxoOAauero B pemenua (4) u (5), pHi 
x >0? B cayyae auneiHol 3aqaun oTBeT npocr — KoaPulMeHTHI ABIAIOTCA 
JIMHEHHO H€3aBHCHMBIMH, T. €. HMH MOXKHO pacloOpaAMMTbcA Tak, YTOOBI yAOB- 
J€TBOPUTb x +- | JIMHEHHBIM YCJIOBHAM, HarlpuMep noTpeOoBatTb, uTOGbI peuie- 
Hue IpHusio B x +1 Toukax (6espa3muHo B DT nan D) 3aaHHble 3Ha- 
ueHus. MHaue o6cTouT feo B ciy¥ae HeENHHeliHOM 3amauH (1). Smecb uncao 
AOHOHHTEIbHBIX YCJIOBHH, KOTOPbIM MOXKHO YOBJIETBOPHTb, cytecTBeEHHO 
3aBHCHT OT Bua CaMUX yCOBHH. Tak, HalIpuMep, ecIM MOTpeO@BaTb, UTOODI 
B HeEKOTOpOH TouKe z,6€Dt ot (z) HMeya NpocToH HyJIb, TO, Kak yxKe orMe- 
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YaJIOCb BbIIMe, STO OyeT paBHOCHJIbHO TpeOoBaHHtO, uTOOHI P,, (z) un Py (z) + 
4+ FT (z) umMein B 2, HYJIb Tlopayika fn. 

Mpt OyAeM HaklaQbIBATh Ha MCKOMOe pellleHve culeqyoulue cTaHapTHble 
ycIOBMA (HyIb mopayKa k cuutaetca k pas): 


OT (z;) = 0, f= 1janay BE Do ea 0} PSI AO) 


OF (2,4 4,) = a i=1,...,k7; P(w,—,) = bi j= Tee 


| MH mocTaBUM BOMpoc: KaKOMy UHCJy STHX YCIOBHH MOXxKeT YyOBMeTBOPUTb 


peuienve 3ayqaun (1) pH waHHOM uHyeKce? 
B ycaopusx (6) HyJeBbIe 3HaYeHHA BHIeNeHbI, Tak uTO a; 0 u 0; 0. 
3. Teopembl, Jalolulve OTBeT Ha MOCTaBJeHHbI BOMpoc, OasupyioTca Ha 


| pAe BCMOMOLaTeJIbHbIX pe WO*KeHuH, H3 KOTOPbIX Mbl TIPHBeJeEM YBa OCHOB- 


HBIX. 
Teopema 1. Cpedu mnozouneHoe Pm(z) cmenenu m=nk+ 1, npuau- 


MQHOLUUX 6 MOUKAX Z1,..., Zk, Wy,,-+++, Wy SHAUEHUA y,..., Ap, Oy,...,61;, cyuyecm- 
| k l 


eyiom mHozownenst euda C || (z—a)"[](@—8s), Kpamxole Hyau Komopolx 


i 1 
Btrs (27). (Fi Dyk), 2 Mpocmble Bat ys (Ws) «(S$ = 1,.-.t), 0 < Og, 
2de A— muHUMYyM paccmosnHuti mouek Opye om Opyea, {s(zZ) —Kpyeoeax 
8-OKpecmHOCcmb MOUKU Zz. 

OHH M3 TyTeH JOKa3aTeIbCTBa 93TOM TeOpeMbI COCTOHT B NocTpoeHuu 
MTepalMOHHOTO Mponecca Cc TMOCeLyIOMMM NOKa3aTeIbCTBOM e€fO CXOAHMOCTH. 
CXoOAMMOcTb OGecneunBaeTCA AOCTATOUHO OOJIbIUMM 3HAYeHHeEM 77. 

AnaslOrHuHoO JOKa3bIBaeTCs: 

Teopema 2. JTycme mouu z; (i =1,...,k), @; (f= 1,...,2) Ne sencam 


na L. Tozda cpedu mxozounenoe P»(z), m=nk +1, yOossemeoparoiyux ycao- 
| BUAM 


Paz 4 1 \7 a dt =a;, Pm (w;) + a — div= 0 


2nt )t—z 


cyuecmeyrom makue, “mo 


k y 4 @ (t) 
4 C+ 55\ dt |, 
— = r a Ss Daye k t 
Il dtr) II Bs) “LTT e—e)" [Jee 
1 ay 


| aE %5 (Zr), Bs EG y¥s(Ws) U KeaOpamHaA CKOOKa He OOpaujaemcA 6 HYAb 6 De 
10<8< A(L)/4, ede A(L)—munumym paccmosnua mouek Opye om Opyea u 
'om L. 


4. Crenyioulve Be TeOpeMbI JalOT OTBET Ha NOCTABJIEHHbIM BOMpoc. 
B cayuae OHOpOmHOH 3aqauH 


[ot (2)]” = G(t)-O (2), indG(t) =x >0 (11) 


| BepHa 


Teopema II. Ecau 6oinorneno OOHO us Nepasencme: 


“x= nkt — ky 
n 


A. cela | at; ned + to <a 


Dea heh) he ok, 


mo sadaua (1) umeem pewenue, yOosremsopsroujee ycrosunm (6). Ecau o6a nepa- 
BeHCMesA He BOLNOAHEHbL, MO makozo petuenus sadaua (1*), Boobie 2oe0pA, He UMeemn. 

[loculeqHee yTBepxKAeHHe MOXKHO YTOUHHTh CJIeXyIOUlMM o6pa3om: 43 JOObIxX 
3aaHHbIX yculoBuit (6) yTeM H3MeHeHHA B HHX, B Cyaae HeOOXOAMMOCTH, Of- 
HOFO WJIM JBYX 3HaveHHH MOKHO TOJYYHTb Take, YTO He CyUecTByeT PellleHuA 
3gayauu (11), uM yOBMeTBOpAIOUlero. 

TloKa3aTebCTBO OMMpaeTCA B OCHOBHOM Ha Teopemy |. B cay¥ae HeoqHOpos-— 
HOH 3ayauu | 


[O* (= G() Od) +. g(t), indG) =~>0 (12) 


uMeeT MeCTO 
Teopema III. Ecau 


B. net +k) +R +E <x, 


mo sadaua (12) umeem pewenue, yOoeremeopsouee ycaosuam (6), npu 21060M | 
ceod00dHom arene g(t). Ecau B xapyweno, mo sadaua (1*), eoodwye 2ocopa, He umeem 
maKoeO pelueHus. 

TlocneqHee yTBepxKeHve YyTOUHAeTCA CJleyIOWlHM OOpa3s0M: H3_ JOObIX 
3aJ[aHHbIxX ycoBuli (6) NyTeM H3MeHEHHA B HX, B CITy¥ae HEOOXOAMMOCTH, OHOTO 
WIM JIBYX 3HaYeHHH MOXKHO MOMYYHTb Takve, YTO IPH HEKOTOPHIX g(f) He Cyule- 
CTByeT pelleHua 3anauu (17), uM yOBMeTBOpAIOULero. 

3yeCb OCHOBOK NMOKa3zaTeMbCTBAa CJIYKUT Teopema 2. 

B 3aKkrouenve BbIpaxao ruyOokylo OnaroqapHoctb ®. JI. Paxosy 3a cu- 
CTeMaTHYecKOe PYKOBOACTBO MPH HanHcaHHH padorTnl. 


Poctoscekuit-Ha-Jlony Tloctynusio 
rocyapCTBeHHbIM YyHHBepcuTer 15 II 1960 


UHMTHMPOBAHHAH JIATEPATYPA 


1@, . Taxon, Kpaespie 3agaun, M., 1958. *®. Jl. Yaxos, Bb. Bo Xpene 
J) u 43e, Matematuxa B CCCP 3a 40 ner, 1, 1959, crp. 498.3 B.K. Hatanesuuy, Yu. 3an. 
Kasauck. yuus., 112, 10, 155 (1952). 4B. K. Hataaesuu, Hayun. tp. Hopouepxacck. 
MOMTeEXH. HHCT., 26, 455 (1955). * Il. B. ComoBpbes, JAH, 33, 190 (1941). 
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Joxrnayge Akagemun nayr CCCP 
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MATEMATHKA 
K. HW. BABEHKO 


O HEKOTOPDIX KJIACCAX TIPOCTPAHCTB 
BECKOHEYHO JH®SEPEHUMPYEMbIX ®YHKILNK 


(IT pedcmasneno akademuxom H. M. Bunoepadoseim 22 II 1960) 


B kunre(?) BBeseHbI HW pacCcCMOTPeHbI pa3.1MUHbIe MpocrpanctBa Tuma S. Mot 
paCCMOTPpHM HeKOTOpble TIpocTpaucTBa THNa S c TOUKH 3peHHA 3atlaca PYHK- 
UHH B STHX IpocTpaHcTBax. 

My 

IlycTb mpocrpancrso S;, cocrouT u3 OecKoHeuHO yuddepeHiMpyembix 

(PYHKUMA O(x), YROBMETBOPAIOMUX ycJIOBUAM 


1p (x) POA Ba), WSO; ONG Se SE 


rye A u B—noctTosnuple, 3aBucauive TOJIbKO oT dyHKuHH 9. Hmxe MbI 
sBeerya OyMeM CUHTATb, YTO MoceROBaTewbHocTH {/,} uM {m,} HeyOpiBaroilHe 
l= i = 

Bpejem (byHKUHH 


iz 


L(x) = "sup Be AAS stip (2) 
k 


lp n n 


YcuoBua (1) MOXKHO 3alvcaTb B IKBUBAJICHTHOM BHC 


n n my, 
PU Bay, 20,12. (3) 


Ec o603HauHTb Yepes ye JIBOHCTBEHHOE MIpOCTpaHCTBO, TO, KaK NOKa3aHo 


ra I 
*% padorte (2), ee HW, CJIeOBaTeJbHO, 


z l 
(1) n n+2 
le (X)|<A Mi(x/By)~ (4) 


B pa6ote (1) moka3aHo, uro mpu |z|>1l, z=x-+ iy, wmewr mecto 
HepaBeHCTBa 


B\zP chByt E 
\9 OS er gery \ may (9) 
0 
me Af chAgé 
Ql <aegayey) Ey fo) 
0 


OjHOBpeMeHHO c MpocTpaHcTBaMu Sy u He Mbl paCCMOTpHM IIpocTpauH- 
crpo S7’, cocTosuee 43 WewbIx PyHKUHH f(z), MOMYHHEHHBIX yCJIOBHIO 
| f (2)|<exp (2(A] y|) —m(B]2))}, (7) 


rae z=x-+iy; A u B—NocTosHHble, 3aBHCAWMe OT f. Mbt 6yaem npeqno- 
JiaraTb, ¥TO (byHkuHH 1 (x) H m(x) YHOBJETBOPAIOT YCJIOBHIO 


1 A(4) ROO, BXHIR(X)i| OC. 
1234 


Jlerko aTb HeOOXOAUMOe UM WOcTATOUHOE YCJIOBHe HETPHBHAJIBHOCTH Npo- 
ctpauctBa S7’ mp ycOBHH, 4TO OfHa H3 PyHKIHH l,m yYoBjeTBopseT 
HEKOTOPbIM TpeS6OBaHUSIM perysApHOcTH pocta. YCOBHe TPHBMAaJIbHOCTH Tpo- 
cTpancTBa S7' cojepxKutca B pa6ote (*). Mbl mpHBeyeM 3eCb pe3yJIbTaT 
M. M. Jbxp6alisHa B Bue CeAyIOWleH JeMMbBI. 

JlemMa 1. Ecau Oana arwboeo § > 0 


tim [02 —{ 2 dy] = on, 


x>CO 


mo npocmpaxcmeo Sz nycmo. 
PaccMoTpuM Bompoc 0 HeTpHBMabHOCTH MpoctpanctBa S;". Tak Kak, 110 
ipeqnouioxennio, xm’ (x) too, TO Mbl MOXK€M CUHTATb, TO 


fle) = \ 2 du, 
0 


rye N (x) — HeyOpiBatoulan PyHKUMNA, MPHHHMaIOULlas TOKO eJIble 3HaYeHHA.- 
O6o3Ha4yHM TOUKH pa3pplBa (byHKuMH N (x), pacmoJlIox%KeHHble B MOpAAKe BO3- 
PacTaHHA, YEPe3 1, Py,.-., Pns---, THC KakKad TOUKa MOBTOpeHa CTOJIbKO pa3, 
CKOJIbKO CQHHHIL COMEPKUTCA B BEHYMHE COOTBETCTBYIOMerO CKauKa. 

JlemMa 2. Ecau dynkyua m(x) makoea, umo npu k Oocmamouno 60.16- 
wom npu X—> oo 


ae \ SAE (8) 
0 
u ecau 
: 1(8 ¢ 
Lim ees) 
X—>CC 1 


mo npocmpaxcmeo Sj’ nHempueuanono. 
Woka3sateapcetso. TIlyct) p—wenoe uucno. Paccmotpum weayio 
(pyHKILHIO 


p 
5 4 i ete 
PY oe 2 Og ee 
2p" j=1 ] 
HetpyZHO mpoBeputb, 4TO 
; f DEON x 
i Cyie= ] ee =e : 


Ecau %, O< x%)<t,—Hylb yHkuun f’(x), To f (xo) = max|f(x)| = M- 


PaccmoTpHM cbyHkKuHI0 g(x) = ar f (Mx). Acno, uro g(x) yqosnersopser 
yCJIOBH AM 


S(O) =1,0 leh i) |< ere. (9) 


HetpyqHo Mpopeputb, uTo B ObulacTH G,,3, ONpesensemMoH HepaBeHCTBamu 
jargz|< 6, Jargz—r/<6, O</z|<1+ 4, umetr mecro coornomenns 


2 <1, jg@I<1. (10) 


Benuunut 6 u 4 >O0 gocraTouHO MasbI HY 3aBHcAT OT p. Bu6epem p Tak, 
uTo6nl 2p >k-+ 1, uw paccmotpum dysKkun1o 


co 


fom Th (tafe) 


z 
m=. 
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B cnay (8) 4 BHiGopa uncna p GOecKOoHeyHOe poH3sBeyeHHe OyyeT cxo- 
muTbesx. OnenuM |f (z)|. [lycrp BbimoHeHO Kakoe-1H60 43 ycuoBul | argz| <4, 
jargz—n|<6. Onpefzenum n H3 HepaBeHCTB pa <|z|< pny. Torma 


II 2? (Z/ Pm) x | 
|F (2), = Canes _@Z/Pm ) Pm (Ein) ' OMe —am/(|z 
(27/ P1P2-+-Pn ) Il < =| ile Gs ii 2m(|z|) 


| n+1 
Tak Kak MpH m>n+1  z/pm€G,,5. Ucnonpaya (9) u (10), mp noswyunm 


orale py ee rlaan 


|z] 


Olt Saree 
Ho 1+7 
areal ¢ mt) A [21 
| sie m n Zz 
ai! Pin < Ay aNd y m (ae): 
Pnm<— 1 
: 1+7 
Tlostomy 
FF@I< exp {2pAyy \ 2 ae du —m(|z|) +C}. (11) 
1 
PaccMOTpuM Tenlepb cayyai, Korga 6 < argz<2—5 unu r+8< argz< 
2x —6. Tak Kak jog) _ 0 (e2») NDH 12) << ler0 
IF (2)| exp {2py ) + Cyizpe DS} ———2milzp I. 
1 Pm nt+1 Pee 
Ho 
co co t 
at " m (wu) 
> < (2p + 1)8 du. 
n+1 *m J va \ - 
IIpumensaa (8), Mbl nosyuuM 
IF 2) <exp { C2 (2) 4 o du —m(z\)}. (12) 


M3 Hepapeucts (11) u (12) puireKaer, 4TO JIA wmOOoro 2 HMeeT MeCTO 
HEPaBeHCTBO 


Voy! 
F@i<exp{Voly! | 22du—mizy +c}, 


Tye §— nocTosHHad, 3aBMcaulad OT p. B cujly yCJIOBHA JIeEMMbI 
| f (z)| < exp {2(6|y|) —m(lz|) + D}, 
rye D—noctosHuas. Takum o6pa3om, mpocrpauctso S;" HeTpuBiavbHO. 
Teopema 1. JJycmoe m(x) yooeremeopsem ycaoeuto (8). Jas mozo umobet 

npocmpaxcmeo Sj’ Oblao Hempusuarbnoim, HeoOxodUMO U OocmamouNo, 4mobel 
xoma Oot Orn oOHOeOo 8 > 0 

x 
: 1 (Ox) *  m (u) F 
lim a \ a du | a OOT, 

Z 


xO 


Tlyctb cbyHKuua L(x) Takopa, ut log L (x) } co. Torga, ecu 0603Ha- 


“HTb uepes (x) PYHKIUMIO, OOpaTHyto K 4 log L (x), HW MOMOKUTH 


(x)= \ oat, (13) 
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m 
MbI Cpa3y HOJyyaeM, UTO BOTpoc O HeTPUBHaJIBHOCTH IIpOCcTpaHCcTBa Sr." 


m 
9KBUBAJeCHTeH BOMpocy O HeTPpHBHasbHOcTH MpocrpancTBa S;, rye / (x) ompe- 
jeseHo m0 oTHomeHUIO (13), a m(x) = log M (x). 
Paccmotpum cmyuai, korga M(x)—dysKuua OeckoHeyHoro NopadKa, 
Sane. 


= log log M (x)) 

lim mee oo. (14) 
Ecm umeer mecto (14), mpl 6yqem TpeOoBaTb, 4TOODI 

ip ee (15) 


log x 
X—>CO 


dt KoHe4uHOrO nNOpsyKa, UW WIA HETPUBMAJIBHOCTH 


Torga pynxnas | on 


M (¢) 
1 
Kulacca HeOOxOquMO, uToOnr u L(x) Opla KOHedHOrTO NopsyKka. Mb Oyyzem 
ropopuTp, uTo (dbyHKuHH L(x) uv M(x) yOBNeTBOpAIOT yCJIOBHIO (a), eCuIH 
BBINOJIHCHb! CJIeLyIOUlHe COOTHOLICHHA: 
1. Ecou M(x) koHeuHoro nopsyKa, TO BCerfa HaliyeTca Takoe k, uTo 


xk | ET du 0, (16) 
0 
a (byHKuua L (x) yqoBseTBOpAeT YCJIOBHIO log L (x) too. 


2. Ecnu M(x) yqosnetBopaer (14), To uMeer mecto u (15), um. 1 MMeeT 
MecTo fia dbyHKuuH L(x) u M(x). 

M3 teopempi | culenyer 

Teopema 2. Ecau L(x) u M(x) yooeaemeopstom ycaoeuto (a), mo npo- 


cmpaxncmeo el HEMPUBUANGHO MO2da UL MOAbKO Mozda, KO2edAa xoMA Ool OAK 
ie 
odHoe0 8 > 0 


lim 


| — ( ae due | ee 


0 
20e L(x) onpedereno no dopmyae (13). 
Hakonell, yCJIOBHA HeCTPHBMaJIbHOCTH MpoctTpaHcTBa sin MOKHO ciopMy- 
JIMPOBaTb CJI€J{YIOULMM + UHTepecHbIM cmocodom. Ilyctp w(x) — dyHKuna, 
x 
* log M 
oOpaTHada K *PyHKUMH \ Seg 


0 
Teopema 3. Ecau Oana awb6oe0 § > 0 
L (Ox) 
Am Mite oor = °°? () 
mo npocmparncmeo sie mpueuanono. Ecau dynkyuu L(x), M(x) ydoeremeo-~ 


pstom ycaoeuto (a) u xomsa Obl Ora OOHO2O 8 > 0 


L (Ox 
AE (18) 
x300 M (wu (x)) 
mo S7'" nempueuaarono. 
k 
Matematuyeckuit uucTuTyT um. B. A. Creksosa Ilocrynuao 
Axkaylemuu HayK CCCP 11 II 1960 


HWHMTHPOBAHHAA JIMTEPATYPA 

‘H.M. Peapgdaua, IT. E. Wuaos, Tpocrpancrsa ocnopuptx  o606meHHpix 
pyuKuni, M., 1958. ? K. HW. Ba6euxko, Tp. Mock. matem. o6ut., 5, 523 (1956). 3 M. M- 
Awpoamsanu, Vss. AH ApmCCP, cep. pus.-matem. Hayk, 10, Ne 6, 7 (1957) 
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Aoraage Axagemun nayx CCCP 
1960. Tom 132, Ne 6 


MATEMATHKA 


MW. E. BYPMACTPOBHY 


BJIOKEHWE AXAMTHBHOM KATETOPMM B KATEFOPHIO 
C NPAMbIMM MPOMSBEXEHH AMM 


(IT peccmaeseno akademuxom IT. C. AanexcanOpoeem 22 II 1960) 


B 3aMeTKe BBOJMTCA KaTerOpHA MaTPHIL Ha MaHHOU aLAUTHBHOH KaTeropueli 
NK M OKasbiBaeTcA, YTO OHA ABJISCTCA MAHHMAJIbHBIM paClIMpeHvemM KaTeropun 
, B KOTOPOM CYl[eCTBYIOT IIPAMbIe IPOMSBEEHHA JIA JOOBLX KOHEUHBIX HAGOPOB 
joObeKTOB™. Orctofla BbITeKaeT, B YACTHOCTH, TeOpeMa O KOVIbIe ZHLOMOpdusMoB 
HaGeseBoit rpylnbl, pa3vlO%KeHHOH B MpAMYyIO CYMMY KOHeudHOrTO 4MCa NOp- 
rpynm (cm. (4). 

Onpeneaeune 1. Ha30zem Kateropno al uTuBHo i, ecu BKax- 
1MoM MHOxecTBe H(a, b) onpeyeseHo coxKeHHe, OTHOCHTeMbHO KOTOPOTO OHO 
PABIACTCA aOeeEBOH MOJYIpyNMOU C HYJIeM, H 3TO COMHKeHHe CBAZAHO C YMHOKe- 
HHe€M 3aKOHaMH HCTPpHOYTHBHOCTH. 

Onpegenenue 2 OOpnekT g aMNTHBHOM KaTeropuu Ha3biBaeTca 

HpAMBIM MpOHSBeEAeHHEM OODEKTOB Q;, i=l1,...,n, eCNM 3aaHbl 
} oToOparkenna Tj: @—>Q;, Ha3biBaeMble MPOCKILMAMH, H 6;: GQ; >, Hasbl- 
jBaeMbIe BJO KEHHAMH, NpHueM 


i 


ares Salamietet v (1) 
© lo npa ij; 
a ana (2) 
t=) 


Bynem o603HauaTb IIpAMoe IIpOHsBemeHHe 
Gia Gy Xp na Ca, -G7) 


Onpeneaneune 3. Jana aqauTuBHan KaTeropua Ku B Hei nomHan ** 
‘MoyKateropna K. Byyem roBpoputb, 4To K sapasetca nonowHeHuem K, 
leclH TIpamoe npowsBezeHve JIOOLIX AByx OObeKTOB u3 K cyllecTByeT HW Kax- 
pit o6beKT v3 K aABIAeTCA MIPAMbIM MpOW3BeqeHHeM KOHeEYHOrO yNCVIAa 


OObeKTOB “3 K. 
| Onpegenenune 4. CxemeTom katTeropuu K uaspipaetca nowHaa 


|noaKateropus S(K), mopoxwyeHHad OObEKTAMU, B3ATbIMHM 10 OJHOMY H3 Kaxk- 
|Woro Kslacca 9KBHBaJIeHTHDIX OObeKTOB. KaTeropHu C H3OMOP@HIMM CKeeTaMu 
| Ha3bIBaloTCd KOSKCTCHCHBHBIMH. 

| ~-JLia jaspHelmero HaM HYKHO MOCTpOMTh KAaTeCTOPHW MATPUL K™ wan 
aluTuBHol KaTeropve K. OOnextamu K™ cuntaem BCeBO3MOXKHbIe KOHeUHbIE 


| ynopsaqouenHbie HaGopbl OObeKTOB u3 K, He OOs3aTeNbHO pasmMuHEIX. IlycTb 
A = (a,,...,Am) u B = (b,,..., On) — 4Ba TaKMX HaOopa. Oro6paxkenuem h: A— B 


- . 1-3 
* Onpefenenua u o603HayeHliA MoO Teopuu KatTeropuli cM. B(” ~). 
** Te, mojkaTeropHa, cOmepmKalllan BmectTe C MOObIMHM JBYMA OOBeKTaMH a, D sce 
MHOxKectTBO H (a, b). 
4235 


4 


CUHTAaeM BCAKYIO MaTPHUy, Y KOTOPOH Ha TepeceyeHuH i-f CTpoKH Hu Jj-ro 
cTONOUa CTOHT OTOOpaxeHHe a;;. a;—>b;, a€K; i=1,....m; j=l,....n. 

Hasopem napy HaGopos (dj,..., Am; 0...,0n) THMOM MaTpHIbl ip 

Tak Kak KaTeropua K alqWTHBHas, TO 9TH MATpUIbl MOKHO CKJa[bIBaTb 
HW YMHOXAaTb TO TpaBHaM, OObIYHBIM JIA CJIOMKCHHA AH YMHOKEHHA IIPAMO- 
YTOJIbHbIX MAaTPHL. 

Jlerko BugeTb, uto K™ Gyyer aluTHBHOH KaTeropHeli, upHuem, ecu 
B Kateropuu K sce H (a,b) 6pimu mo cmoxwKeHHIO aOeseBbIMH rpymnamy, ue 
3To 2%ke HMeeT Mecro HB K™. Jina o6pexta A =(aj,...,dm) KaTeropHu K 
€MHHYHbIM OTOOpaxXeHHeM CJIyKUT MaTpHa 


& OA 
\ 


OueBHuJHO, TO (Key ee Ke 

Yactubim cyuaem Kateropun K™ spaseTca COBOKYNHOCTh BCEBO3MOAHEIX 
IIPAMOYFOJIDHBIX MAaTPHIL Hal ACCOMMATHBHbIM KOJIbILOM C eAHHHWeH — nocse,- 
Hee ABIS€TCA AN MTHBHOH KaTeropHel C OMHUM OOBEKTOM. 

JlemMa. O6svexm C = (Qj,...,Am, 04,..-, On) Kameeopuu ie ABNAEMCA NPA- 
Molm npouseedenuem o6seKmoe A = (Qy,...,Am) U B= (by,..., bn). 

JleHCTBUTeIbHO, MPOeCKIMAMH CJIy2KaT MaTpHILbl | 


Ea, 0 
t= me (m-- nN CTpoK, m cToNOWoB), 
0 =, 
m 
0 
@) 
ue) — ioe 0 
; (m-+ n CTpOK, n cTOMOWOB), 
0 2b, 


a BJO2%KCHHAMA — MaTPHILbI | 


Ea, 0 
= ( a . 0 (m cTpok, m-+n cTon6uo0B), 
0 Ohif 
Ey, 0 | 
a, =| 0 . i (n cTpok, m-+ n cTou6L0B). | 
& 
by 


Martpuubl Jit MpOeKUMH H BIOMKeHHH MONyyawTces, CeMOBaTeNbHO, H3 
MATPHIIbl &c, CCIM «paspesaTb» ee B BePTHKAJIbHOM HIM, COOTBETCTBEHHO, 
B POPH30HTaJIbHOM HalipaBJeHHH. 

CpolictBa (1) u (2) oueBugaHBl. 

M 2 

Teopema. Kameeopua K” seasemca nonoanenuem addumuenoli Kamezo- 
puu K. Gmo nonoawenue eOuncmeeHHO C mo4uHOcmMbIO OO KOaKCMeNCUBHOCMLL. 

Ileppoe yrBep»keHHe TeopeMbl HenocpexCTBeHHO BbITeKaeT M3 Mpembify- 
eli JIEMMbI, TaK KaK BCAKHH OObBeKT A = (Qj,..., Qm) KaTeropun K™ Oy Aer 
NPAMBIM TIpOH3BeeHHeM OObEKTOB Q4,...,QAm KaTeropuu K. 

Ilyctb Tenepb Jaubl aquTHBHad KaTeropua K u HeKoTopoe ee MonosHe- 

oe M a 3 sz, 
Hue K. Hyxxvo nokasaTb, uTo cKxenetst S(K") u S(K) xareropuii KM u K 
H30MOp(pHbl. 
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Jia sToro HaM MoHafoOutes cnenyroulasn 
JlemMa. Cywuyecmeyem addumuenoli Koeapuanmnclii dynkmop 


PK eS (Ky, 


Komopellt omo6paxcaem K™ na ecto Kameeopuio S(K) u o6aadaem mem ceoti- 
CM6OM, 4MO NOAH Npoobdpas KaHKdo0e0 COveKma us S(K) seasnemca Kaaccom 
SKBUBANEHMHLX OODeKM0e 6 K™, 

@MyuKtop F onpegzenum cenyioulumM oOpa3som. Odnexty A = (aj,..., Gm) 
u3 K™ crapum B coorsercraue oObeKT F (A) = =O) XK X Gm, (tp oes 


S(K). TIpu atom ue ipeqmosaraetcs, 4To a;, 7m, 6;€S(K), HO OOpekT 


a=aX... X Am B S(K), 10 yeuoBuio, cyllecTByeT, TIPHTOM eAMHCTBeHHBIIi. 
Marpuue (%;;) THMa (@,°..,€m3 b,..., bp) CTaBUM B COOTBeTCTBHE oTOOparKeHHe 


F ((ou;;)) = Li mjoj0): a—> b, 
i,j 
rie 
a=a XxX... XK An (%;, 3,), 


CIES DESCRISCORA cee; 


JlerkO BHJeTh, 4TO 9TOT (PYHKTOP YOBMeTBOPpAeT TpeOOBaHuAM JICEMMbI. 
Ilostomy dyHKTop 
2 7 
Fi: S(K")—S(k), 
| HHAYUMPOBaHHbIH =(byHKTOpom F, ocyulecTBIseT H30MOp(bHOe OTOOpaxkeHHe 
cxeneta S(K™) wa cxener S (RK). 


MockoBcKHit rocyapcTBeHHbI YyHUBepcuTer Tloctynuo 
um. M. B. Jlomonocopa 16 II 1960 


IMTMPOBAHHAA JIATEPATYPA 


DSB igken berg, Ss. Mac lane, Trans. Am. Math. Soc, 58. 231(1945)) ) * Je Re 
| dsbell, Canad. J. Math., 9, 563 (1957), 3-A. Tr. Ky pom, Tp. Mock. matem. oom, 
/8, 391 (1959), *A.T. Kypow, Teopua rpynn, M., 1953, crp. 140. 

| 
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Jloxxaygp AkayeMun Hayk cccP 
1960. Tom 132, Ni 6 


MATEMATHKA 


r. B. BAPABSH 


O CNEKTPAJIBHOM IKBUBAJIEHTHOCTH JBYX OMEPATOPOB, 
MOPO)KAEHHbIX OAHHM KJIACCOM CHCTEM JHO®OEPEHIMAJIBHbIX 
YPABHEHHH THINA C. JI. COBOJIEBA 


(IIpedcmasazexo axademuxom C. JI. Coboneevim 24 II 1960) 


Ilycrb (2—koneuHad OO/lacTb n-MepHoro 9BKJIMOBa MmpoctTpancTBa Rp, 
orpanuyeHHas JocTaTOuHO riaqkoH runepmopepxuHoctTbo I’. Paccmorpum B 06- 
gactH Q rumb6eptopo mpoctpaucTtso Hy, KoTOpoe mosyuaeTca MyTeM 3aMbl- 
KaHuA JIMHeHHoro MHorooOpasHa Dy riayqKuxX COJIEHOWaJIbHbIX M-MePHbIxX 
BeKTOPOB, KOMMOHeHTbI KOTOPbIX HHTerpHpyeMbl C KBaypaTOM MO,lyJIA B OO- 
nactH Q, B CMbICHe CKaJIApHOrO Mpov3sBeseHHuA 


(i,° Vv), = \:: ‘\ {i071 H te, ).% Sn} dQ, (1) 
Q 


B rujb6epropom mpoctpanctBse 7, paccMOTpHM onepaTop YJ, 3a7aHHbll 
mo dopmyvie 


véDy, AW=Av+BgradSv, Sv=P, (2) 
rie P ompemessetca H3 KpaeBoH 3aqaun 
LP) Ay, a Pipe 03 (3) 
r= 2 == (bi aa — huddepenunasibHbl onepaTop BToporo nopsyzKa 
J=1 


c MepeMeHHbIMH KOSDPHUMeHTaMM S/IMNITHYeCKOorO Tuna; A u B—n-mepupie 
KBaApaTHble NepeMeHHble MaTpHiipt A = |a;;|, B=|b,;|| (i, j= 1, 2,...,n), 
mpuyem: |) A? = EF; 2) B — nouoxkuTembHoO-onpefedeHHasd MatTpua; 3) AB=BA. 
Onepatop % nopoxeH cyuleAyIOUlHM KjaccoM cHuCTeM AudepeHwMaIbHbIX 
ypaBHeHHi c MepeMeHHbIMM KoappuuMeHTamu Tuna C. JI. Co6onesa (3): 


ye ee 1, OP wy 9; 


C pyro cTOpoHb!, paccMOTpHM rubOepToBo npocTpaHcTBo H», KoTOpoe 
nodyuaeTcA H3 JHMHeEHHOrO MHOrooOpa3suA Dg GecKoHeuHO Auddepenuupyembix 


(MHHTHBIX PyHKUMA B OOmacTH Q NyTeM 3aMblKaHHA B CMbICNIe CKaJIApHoro 
pOH3BeeHHA 


@ 


(u, piss bye Ge dO = \---[zu-0d9, (5) 


YJIHW, YTO TO we CaMoe, 


(u,v); = |---| line ae ey (6) 
Q t=1 
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B ruar6eptopom mpoctpauctpe H, paccmoTpum onepatop Q, 3aqan- 
HbIH 0 d@opmysie Q=—L 4M, rpe L-1—onepatop, oOparupili K 9anaum- 


n n 
0 0 ) i) 
THYUeCKOMy onepatopy L= — > Ox, (bras, J pV »! $e (cures, 
Ae j—1 he j= 

bec |=lae Mec, 7 e. C = AB. 

| O6osnauum uepes H\“) co6crBeHHoe MOMMpoCcTpaHcTBo onepatopa Y%, cooT- 
BeTCTBylOllee MaTpHue A. 

Uepes HY u AY o6osnauum NOAMpOCTpaHcTBa, KOTOPble COOTBETCTBYIOT 


WMCKPeTHBIM YaCTAM CIIeKTPOB COOTBETCTBEHHO Avid onepatopa % BH, © HS“? 
HW Qian onepatopa Q.B H,. Tlonomum 


Hy =H, © (HY @ HY}, Ho=H,O H®. (7) 
es 
B pa6ote (*) P. A. AnexcaHapsHomM ycTaHOBsleHa B HeKOTOPOM cMBICIe 
‘(CHeKTpaJibHaA SKBHBaJICHTHOCTbh onepaTopoB % u Q. B nactosmel 3amerKe 
|HaMW yCTaHaBJIMBaeTCA B H3BeECTHOM CMbICJe Ooviee riy6oKaA cheKTpasbHaa 
-CBA3b 9THX ONepaTOpoB, a HMeEHHO OKa3blBaeTca culeqyroulasn: 

Teopema. B cayuae nenpepbleno2o cnexmpa “epes noanyto cucmemy 
cobcmeenHelx Oughepenyuanoe onepamopa % @ Hy moscHo nocmpoume noanyto 
cucmemy coOcmeeHHelx Oudqdepenyuanoe Ora onepamopa Q @ Hg u Hxaobopom. 

Yoka3satTeabeTBo. Ilyctb v(A)=(01(A), 2 (A), «++ On (A)) EC Hy — 

| COOcTBeHHBIN Auddepeninan AA onepatopa YB Hy; sto 3HayHT 


H [Av (4)] =| Adv () (8) 
a 
‘(ia Bcex uHTepBasion A, T. e. 


A [Av (d)] + Bgrad [AP (d)] = adv (2), (9) 
A 


rae L(P(d)) = div Av(), P(\) |p = 0. Torga moxuo JoKa3atb, uT0 P(A) ecTb 

| coOcTBeHHBI Auddepenuvan qa onepatopa Q B Hg. OOpatuo, ecH u(A) ecTb 

-co6cTBeHHbI puddepenuual Aa omepatopa Q B Hog, TO HelocpeycTBeHHOH 

-TpOBepKOH MOKHO yOeAHTECA, YTO BeEKTOP 

r 

v (d) = ABgrad u (A) + \ u dB grad u(p) (10) 
—00 

| €cTb COOCTBeEHHBIN Auddepenunat Ain onepatopa YB Hy. OcraeTcaA 0Ka3zaTb, 


UTO YKa3aHHBIMH MOCTpOeHHAMH Mbl Mosyuaem Bce COOCTBeHHbIe Auddepex- 
| uHabl onepatopos % B Hy u Q B Hg, T. e€. QOKa3aTb Tak Ha3biIBaemMoe 


| CBOHCTBO MOJIHOTHI. : 
| IIpegqnonomum, uto u(d)€Hqg—co6ctBennpli yudepenunal Ana onepa- 
| tropa Q B Hg; Torga, Kak OblNO NOKa3saHO Ble, BeKTOP-PyHkuAA 


r . 

v (h) ="AB grad u (d) + \ urd B grad u (1) (11y 

=O) $ 

GyneT coOcTBeHHbIM Aupdepenunasom Ana onepatopa YX B Hy. Jlanee, nycTb 

u*(h) —co6cTBeHHbI Auppepenunan onepatopa Q B Ha, cooTBeTCTByIOUlHh 
coOcTBeHHOMy Juddepenunasy v(d) onepatopa Y, T. e. 

Lu* (A) = div Av (A); (12) 

ur (A) lp = 0.8) (13) 
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Jlokaxem, uTo gudbepentuambuple mognpocrpancrea {u(A)} uM {tu Oe 
MOpOXJCHHbIE COOTBETCTBEHHO COOCTBeHHBIMU Anppepeniina sama u(d) wu’ (A) 
onepatopa Q B Ha, copmayaior, T. e. 


{u (d)} = {u" (A)}. (14) 
Jjna 3Troro 3ametum, uTo u3 (11) u (12) umMeem 


Lu* (4) = div B grad u(h) + div A} ya dB grad u(n)| oe 
= — Lu(h) — wu dMu (wu) = — Lu (rk) — Mf h du())f. (15) | 


Orcrola 


u"() = =u (2) + Qf | adu(x)} = (Q— EB) U0). (16) 


Ox)! 


Torga Mbl JOJDKHbI JOKa3aTb, YTO 


{(Q? — E) u(h)} = (uQ}- (14°) 
OueBugdHO, 4TO 
{((Q? — E)u (yy e {a (h)} (17) 
Jlanee, “3 
(v, (Q? — E) u(d))o = 0 | (18). 
cule yet 
| ((Q?— E)v, u(r)) = 9, (19) 
T. e. 
(Q— E)v =—9, (20) 


a TIOCKOJIbKy 4HCIa -+- 1 He ABMAIOTCA COOCTBEHHDIMH 3HAYCHHAMM JIA one- 
patopa Q B Hg, To 


Ss 
ll 
= 


(21) 
M, 3HauuT, (14) qoKa3aHo. 

Takum 0Opa30M, Mbl JOKa3a/lH, 4TO Yepes NOJIHYIO CHCTeMy COOCTBEHHBIX 
Mupdepenivason onmepatopa % B Ay MOXKHO NOCTpOHTh NOMHYyIO CHcTeMy 
COOCTBEHHBIX JUpepenunanoB AA onepatopa Q B Hoa. 

Js QoKasaTesbcTBa OOpaTHorO yTBepKJeHHA pesqMnoOKUM, UTO V (A) — 
HeKOTOPbIH COOCTBeEHHDIM uppepenunan Ana oneparopa % B Hy. Ilycrp 
P (dh) —coOcTBeHHbIM Audepenuual AA onepatopa Q B Hg, coorBercTBy1- 

A» 


mH V(A). Ilyctb, ganee, v (4) = AB grad P(A) + B grad \x dP (uw) — co6- 


e® 


CTBEHHBIN Audepeninval AA onepatopa XB Hy, coorBercTBy1oulu COOCTBeH- 
HoMy Juddepenttnany P(h) Ana omepatopa Q B Hg. IloKaxxem, uto gudpe- 
peHUHa/bHble nogmpocrpauctBa {v(A)} uw {v"()}, MopoxyeHHbIe cooTBeTcT-| 
BEHHO COOCTBEHHBIMU Auppepenunasamu v (A) HV (A) Aad Onepatopa YB Ay | 
coBnayaiwr, T. e. 


{v (h)} = {v" (A)}. (22) : 
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Jina 9TorO 3aMeTuM, uTO 


B grad P (\) = Yv (4) — Av (0). (23) 
Jlanee, 
Ar r 
V'() = Atty O)— Av) + | pdaty (un) — | wdav(y) = 
= Ady (A) — v (A) + Wv (A) — AYv (A) = (YW — E) vd). (23”) 


TakuM o6pa30M, MbIl JOKHbI. WOKa3aTb, uTo  {v(h)} = {(9? — E) v(d)} 
Ouesru Ho 


1h" aE yy (N)} Gedy, (Ah). (24) 
Jjasnee, 43 Toro, uTO 
(w, (% — E)v(i))1 = 0 (25) 
Win BCex A, CenyeT, 4TO 
((? — E)w, v(a)), = 0, (26) 
oTKy a 
(4? — FE) w = 0, (27) 


a MOCKOJIbKY 4nca -+- 1 He ABJIAIOTCH COOCTBEHHbIMH 3HAYeHHAMH JIA omle- 
patopa 4% B Hy, nonyyuM 


w=0, (28) 


T. €. nogmpoctpauctsa {v(A)} u {(Y?— E)v(a)} copnagawr. Drum Teopema 
NOJIHOCTbIO JOKa3aHa. 


BbluucIHTebHbIit ~=WeHTp Tocrynuio 
AxkayemuH Hayk ApmCCP 25 J 1960 


WHTHPOBAHHAA JIMTEPATYPA 


Ip. A. Awdexcauj, pau, JAH, 131, No.3. (1960). 7 F. B..Bup.aoan, JAH, 
128, Ne | (1959). 
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Jloxaaygn Axagemuu nayx CCCP 
1960. Tom 132, Ne 6 


MATEMATHKA 


M. WH. BUHLIAK u uaen-xoppecnongent AH CCCP JI. A. JIFOCTEPHHK 


O HAUAJIbBHOM CKAYKE WIA HEJIMHEAH bIx 
JIM®EPEHI[MAJIbBHbIX YPABHEHMN, 
COJEP)KAWIHX MAJIbIA MAPAMETP 


Mbt paccmMaTpuBaeM, Jia mpocrotsl, saqauy Koum ?ana HeadHetHoro 
uddepeHiMabHOrO ypaBHeHuA BTOporo NopsyKa 


Ly =ey' + 9(x, Y; y') =9, Y |x=0 = Yo» Y' |x=o = C/2° (8 > 0) (1) 


H ucCeqyeM TeOMeTpHuecKHH Mpemet mpH ¢—>0O HHTerpaJbHbIX KPHBbIX Y- 
3TOH 3ayjauv, KOTOpbIM MOXKeT cofepxKaTb gTpes0K ocH Oy: [Y, Yo+ B]. 
Mbt ropopuM, ¥TO B 3TOM Cly4ae HMeeT MeECTO ABJICHHe HavasbHOrO CKayKa. 
Jlia kKBasusMHeHHoro ypaBHeHHA 93TO ABAeHHe paccmoTpeHo B ('). Mbt 6y- 
yleM Mpeqmouaratb, 4To o(x, y, y’) pacreT npn y’—>oo Kak |y’|’, O<1< 2 
(UMeHHO IPH 3THX YCJIOBHAX BO3MO2%KEH HauaJIbHbIM CKa4YOK). 

PaccMoTpuM cHauasa cayuali, Korga J=1l+a, O<a<1. [ana nony- 
yeHHA ACHMINTOTHYECKOrO pa3sJIOKeHHA INOOOTO MOpAAKa pewleHHA Ye = Y- (x) 
3agaun (1) Oyqem npegnowaraTb npH Gompwmux y’, y’>N (u axanoru4Hoe 
pa3slowKeHve mpu y’< — N) 


stow tau tole 0+ Sule DUH], 0, (2) 
Poo (Y) > a> 0; 


ie 
cyMMa yi Oepetca No wuHgeKcam i >0, j>0,i+j>0; ora cymmMa mMoxeT 
ObITb KOHCYHOH WIM OeCKOHeYHOH 0 OHOMY HH OOOMM MHZeKcaM (B 9TOM 
Culy4ae CXOAMMOCTh MOHMMaeTCA B ACHMMITOTHYCCKOM CMbICJe); HaKOHeL, NOX 
ne CYMMOH MbI MOHHMaeM TakK>xKe KOHeYHYIO CyMMY COCTaTOUHBIM UJIeHOM. 
yaCTHOCTH, Hall aa ae : 
Ca ope. on oer ea 


ty eee ee 1 glide | (ESC yes Uo 
(4%, 4 W)=y Vinge y [tees + ay ls 
OrmeTuM, ¥TO Oovlee CIOXKHbIe pasioxKeHuA CyHKUMH ¢ TuMa (2) oTpasatca 


JMUIb Ha OlleHKax. Ucceqopanve nepporo mpHOnMKeHua, Kora @ 3aMe- 
, 
HACTCA HA o (0, y) y'It*, MoKasbiBaeT, YTO ABJeHHe CKauKa GyyeT HMeTb Mec- 


: C 
TO, ecm B (1) HomomKUTD Y! |y—y = se Tae 8 =(1—a)? (n14 onpegenen- 


HocTH cuntaem C > 0). IIpu 37rom yuuHa B HauanpHoro ckauKa onpeye- 
JIAeTCA H3 ypaBHeHHaA 


Yo+B 
CX* =(1—a) | d49(0, ¥) dy. (3) 


Yo 


J,ia octpoeHua acMMMToTHYecKoro pa3moxKeHuA y- WelecoodpasuHo (cp., 
HampuMep, c padoramu (?,°)) pa36uTb O6ulacTb ObicTporo u3mMeHeHHA y Ha 
ape 3OHbI. TpeTba 30Ha MpexcTaBaser coOoit ocrambHy10 yacTh momyocu x >0. 
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B mepBoH 30He — 30He raBHOl uacTH CKauKa Ye—TlepeMenuan y u3Me- 
HAeTCA Ha KOHeUHYIO BeJINUHHY, OM3KyIO K B., a x —Ha BeMMUMHY NOpAL- 
Ka O(s*), y >1. Tostomy nenecoo6pa3xo B (1) upwuHaTb y B KayecTBe ap- 
ryMeHTa, a X= x(y), M ypaBHenue (1) B cuy (2) npuMer Buy 


d2 dx\2—a ‘ A r 
& a vi; a lt (x, Y¥) + Zier (x, y) Gy | (4) 
IIpenctaBiaa tp (x, y) B Bue . 
pr (X,Y) = Ypro (y) + » x Yors (Y) (5) 


s>1 
H elaaA 3aMeHy MepemMeHHbix 
x= hx, = gl(1—a) x, , 
nowyuHM us (4), (5) 


d?x, ey" 


¢ (y) + a) = Ss eee vad Coe «| a 


p.r j>0 


%1(0)=Y, x, (0)=1/C  (b(y¥) = do00(y))- 
ByemM uckaTb 
X1(Y) = Xe (Y) = Xoo (y) +S X%mn (y) oO rn*8. (7) 
m+n>0 


Ilogctapiaa (7) B (6) H MpHpaBHuBaA UseHbI Mp OFHHAKOBbIX CTeNeHAX é, 
MOyYaeM JBOHHYIO MOCJIeAOBaTebHOCTh ypaBHeHHi 


da d. , 1 
= — $y) a =0, Xly=y=9, Xolo=y = Cc? (8) 
2X nn ‘hx 1—a aX 
dy? baa (2 os a) p(y) Gy aa a U mns Xmn lu=ve =F pars \y=u» = 0, (9) 


rae Um; Bbipamaetca uepes x,;, dx;;/dy, i<~m, jxn, t+j<m-+n: 


t 
dXon\2—a+pk+r Xm jn; 
Umn = Y\Coru dort Ge) Wie ertrca ee (10) 
é=1 


f=1 *oo 
Ypapuenve (8) peliiaetcd B KBadpaTypax, WH U3 BHfa ero pellleHuA cue- 
ayeT Bbipaxenue (3) aa cKauka. Pemlaa mocmeqoBaTebHO ypaBHenua (9) 


OTHOCHTENBHO Xmn MPH YyNy < Yt B= y, NomyuaeM cwezyioulMe ONeHKU 
pocta Xmn(y) BOmu3H y (yY < y): 


(m+1)+nk 
Pees 


Xma = O (1) (y= ¥) OMG syoc 


(11) 
_cmtitnk _, 
= 1-3 - —(m-+1)B—nkB—1 
put Lees = O(1 = . 
Tame OL i) (1) (y—y) 
Mot 6yeM cuHTaTb, YTO MepBat 30Ha KOHYAeTCA IPH Y = Ye, THe Upea 


<Y, Y— Yn = O(c"), <1. Emy orpeyaer sHauenue x = X,=O(e"), y1 = 
d 
eae >1. B sro xe TOUKe Mbl HMeeM 3HayeHHe z =r Po = 
7 =a x xX=Xp 


1—o 


Et (. a O (e-A--9)8), 
243 


Bropax 30Ha mpocrupaeTcA OT X= Xz MO X= O(s). B sron ae 
no y OyyeT Ma BMecTe c ©, a y, MeHAeTCH OT Py AO KOHEYHO F 


Pemaem Bo BTopoli 30ne 3agayy Kom gua (1) mph ycuoBHAX: : 
= po. (12) 


B 9stToli 30He MbI OyJeM UCKaTb pa3soxKeHHe y (HM Y,) MO WeubIM cTere- 
HAM &: 


Y lex, ety 


X=Xp 


Y = Yet (¥ — Ye) = Yet eu = Yrt& ye % (eZp ==):); 


i=l i=1 4 
(13)e 
Yee Dix Ui lomay = Uz lemay = © ( >l0pee. ae \ y,_ ax } 
t=1 Xp 
Orcioya B 3TOH 30He HMeeM (X = X~ -+ £7) 
p(x, Y, ee ites Yes Lez, pee le 
i=1 1=1 
| (14) © 
‘ nin) VOL Ryo | 
= 9 (p) + Bowers (Be (deta), 

ra NR 8 p=s] L=1 
re —(P) = ,(p). IIpu atom MbI mpegqnonaraem } 
Grst (P) = O(1) p(p) p-? = O(1) pret (15) . 


(cp. ¢ pa3oxeHHem (2)). (B cayyae, Korfa B (2) cyMMbI KOHeuHbIe, (15 
ciexyeT u3 (2).) B neppom npn6umxKeHHH ypaBHeHHe (1) B cuay (13), (14) 
IIpHHUMaeT BHA 


d | 
et + 9(p)=0, plraxy, = Pos (16) 
OTKya P HaXOJMM B KBafpaTypax. M3 sToro xe ypaBHeHHA culelyerT 


1d 
9 (p) dp- 


(17) 


Iloncrapias B ypaBHeHue (1) dopmyazpr (13) un ucnomb3ya pa3n02%KeHUe 
(14) u dopmyay (17), nonyyaem nocieqoBaTesbHOCTh ypaBHeHHlt 


Po ects 
€ 


, 


dy, , , , , 
9(P) a, —F (P)Y, = Wars 9, (Xe) = 9" |p=p, = 0 *, (18) 
x p , 
4 4 , Yn 
Zn = 5 Ua = | age! 9 (p) dp, (19) 
Xp ‘0 


roe W, BbipaxkaeTca yepe3 iy 2p <n S 
Vimeror Me€CTO CJIE TY FOULHe OWeHKH: 
Y, =O(1) ppt, 2, = O(1) pr). (20) 


IIpu HaliMx MpeqnonoxKeHHAx MU OWeHKE MIA Py NoJyaaem acumnToTHYecKy10 
cxOfuMocTp (13). 


* Takum oOpa30M, BO BTOpOl 30He, Te X HW Y MeHAIOTCA GOeCKOHeYHO Maso, OKa3am0c’S 
eNecooOpasHbIM B KaveCTBe apryMeHTa HCIOJb30BaTb P, T. e. TepBoe TIpHOMM2KeHHe K y’x, 
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Ilocme Toro, Kak nosyyeHo JOcTaTOUHOe YMCIO WIeHOB B pa3so2%KeHHAX 
mo cTeneHAM & (pyHkuni x = x.(y) um y= y.(x) B KaxkgoOH 30He, TaK 4TO 
H€BASKA B COOTBETCTBYIOINMX ypaBHeHHAX OyeT nopsAaka O(e%), jwia oeH- 
KH pasHocTH R, Mexyy TOUHBIM pellenvem (4) wu (1) u nOmyueHHDIM mpH- 
OJM2KeHHEM MbI TIPHMeHAeCM MeTOA HHTerpadbublx ypaBHenuli. Ha tTakom 
HlyTH Mbl TloJvyuaeM, 4TO Ry B NepBoH 30He OygeT NopagKa O(e%) Betogy, 
KPpOMe OKPeCTHOCTH TOUKH Yz, Tye OWUleHKa Win R, HECKOMbKO yxyfiaetcs. 
AnaslOrMuHoe NpesoxKeHHe UMeeT MeCTO HM BO BTOPOli 30He. 

CnyuaH, Kora 7=0, T. e. o(x, y, y’)=O(1)y’, BKmouaeT KBa3uunH- 
HeHHbIM =CulyyaH, u3yueHHbt B (1), mM Maer pH HayanbHOM 3HaueHHu 
y’ |x=9 =C/e cKayox no (bopmye (3) px a =0. B stom cayyae mmpuna 
BTOPOH 30HbI OyeT nopsyzKa elne., 


Ciaryuait, Koryla g pactet Kak O(1)|y’|!-5, uccnegyerca ananoru4yHo; mpu 
1 


HavaJIbHOM 3HayeHHM Yy’ |x-9 =C/e'? umeer mecTo saBaeHwe cKauKa, u (3) 
cnpabeJIM“BO pH samene a Ha —6. IlInpuna nepBbix AByx 30H 6yzeT no- 
pagka e*, rme R< 1. 

Kpatinwi cnyyai Oyger npn a=1, T. e. korga 9(x, y, y')=O(y’). 
B sToM cuyyae HaOIOqaeTcA HauaJIbHbIli CKayOK, ecu y’ lyg = eC. 

Ilocne Toro Kak KpHBaA Mpowia meppple Be 30HbI, OHA BCTyMaeT B 
TpeTbiO 30HY C OrpaHHyeHHbIM 3HaueHveM y uy’. B 93TOM cayyae acHMMTO- 
THKa CTpOWTCA TaK Ke, Kak, HalpyMep, B (?). 

Ecjim Obl BMecTo 3afaunu Kouim mMbl paccMaTpHBasiu KpaeBylo 3afauy, TO 
KapTHHa llovlyunvsiacb Obl TakKad 2%Ke, Kak H B paOoTe (1). Mp Obl nodyuHH, 
Kak B pa6ote (1), aBJeHHe CKauKa y OMHOTO 43 KOHWOB. To, 4TO TakHe KO- 
HeuHbIe CKaUKH BO3MOXKHbI Ip , pacTryulem He OpicTpee, eM y’®, Haxo- 
AUTCA B COrmacHH c M3BeCTHOH TeopemchH C. H. Bepnuiteltua (°), 4uTo HMeH- 
HO IIpH 9THX yCJICBHAX KpaeBanA 3ayjaua Mia (1) pa3pemuma. 


Tlocrynusio 
31 III 1960 


IMTHPOBAHHAA JIMTEPATYPA 


1M. H. Bumurx, Jl. A. ictepuu xk, AH, 121, Ne 5 (1958). 2 JI. C. Moxn- 
Tp «arunH, Hsp. AH CCCP, cep. matem., 21, Ne 5 (1957). % E. ® Mumenko, JI. C. 
Moutpsarnnu, Mss. AH CCCP, cep. matem., 23, Ne 5 (1959). 4 A. B. Bacuane- 


Ba, -JIAH, 119, Ne 1 (1958). *C. H. Bepuwrei#u, YMH, B. VIII (1940). 
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Jloxnagm Axagemun nwayx CCCP 
1960. Tom 132, M 6 


MATEMATHKA 


A. A. JIE3HH 


rPAHWMYHDIE 3AQAUM JIA AHHBAPHAHTHBIX 
IJIJIMMTHYECKHX CHCTEM 


(I]pedcmaeaexo axademuxom H. H. Bexya 27 II 1960) 


B cratpe (1) Obl omucaH KJIacc CHCTeM, JlomycKaloulHx paccMOTpeHHe Ha ~ 
[IPOH3BOJIbHOM PHMAaHOBOM MHOrooOpa3snH. Celiyac Hac HHTepecyeT ONHCcaHue 
KOPPeKTHDIX TPpaHHUHbIX 3alay JIA STHX CHCTEM, paCCMaTPHBaeMbIX KaK CHC- 
TeMbI NepBoro MopsAyKa C NOCTOAHHbIMH KoaddPulveHTaMH B KOHeYHOH 06- 
nactH V aBkaugopa upoctpauctsa. II[pu stom, oqHaKo, HHBapHaHTHbIA Xa- 
pakTep CHCTeM CYyLIeCTBeEHHO HCIOJIb3yeTcA. 

Ilyctb o6nacTb VY oTHeceHa K KoopfMHaTaM <x},,..,x”. Byjem paccmaTpu- 


p 
BaTb B V cucTeMbl (yHKUHH w (p =0,]1,...,7), Kalai M3 KOTOPbIX cojlep- 


p 
ut Ch komnoneut (Ch — 6vnomuaJIbuBt Koaddbunvent). Hasopem w KkoBa- | 
puaHToH. KomnovexTbl KaxKqOH KOBapHaHTbl (pH p>1) 3aHyMepoBaHbl 
CHCTEMaMH HHJCKCOB ty < ig <...,lp, 1KipKn, WH YNOPpAMOUeHbI MeKCHKO- 
rpapuueckH, T. €. ;,...2, MpeqWecTByeT Wj,...ip, CCK AAA TepBoro 43 MHIeK- 
COB jz, WIA KOTOPOrO j;=~i;, HMeeM 7; < jy. CuHTad KOMNOHEHTHI (yHKUMAMH 


p 
Ksiacca C1, onpeseuM AuddepeHuvasbHbI onepaTop d, conocTaBAIOWIMH 
ppt 


KOBapHaHTy d® = , KOMIOHEHTbI KOTOPOH OOpasyloTca Mo mpaBHuly 


P CG) 


rye Bce NepecTaHOBKH ijij...ip (B KOMYecTBe p-+ 1), NO KOTOpbIM BeseTCA 
CYMMHpoBaHHe, MO/JyuaIOTCA H3 jy...jp4; BbIHeECeHHeEM OJHOTO H3 HHeCKCOB 
Ha nleppoe Mecto. Bemwunna ¢ paBHa -++ 1 unu —1 B 3aBMcuMOCTH OT TOrO, 
YeTHO HJIM HeYeTHO YHCJIO TpaHCHO3HUMH, BOSBpallaloulux WHHZeKC Ha HCxo]- 
Hoe MecTo. Ec conocTaBuTb KOBapMaHte Auddepenunabyylo copmy 


p 2 
o On a dx 20. NG 2. ( ) 
TO ACHa CBA3b BBeJeHHOrO onepaTopa’ c BHeEWWHHM AudpepenunpoBannem. 
OnpejlemuM BV CKaJI Ap HOe MpOv3BeeHue KOBapHaHT, NOJIOKUB 
Pp p p p 
(@, ¥) = [w, x] dV, (3) 
V 


Dp Pp 
rye[w, y]—cCyMMa [loMapHbIX MpOW3BeeHHii KOMMOHEHT C ORHHAKOBBIMU 
CHCTeMaMH MHAeKcoB. Ec KOMNOHeHTHI OOpallaioTca B HyJIb Ha rpannueV, 
TO COOTHOIeHHe 


pl p p=1 Pp 
(d @ 0) =(@ ,80), (4) 
¢ Gi p—1 
nogly¥aemMoe NepeOpockok ubpepeHuupoBaHuli c KOMMOHEHT @® Ha KOMMO- 
p 


HeHTbl @ HHTCrPHPOBaHHeM MO YaCTAM, OTHO3HAYHO OnpewesAeT olepatTop 5. 
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{IpHpeqem AA NOJHOTH H3an0KeHHA s3anHcp HHTepecyIOoWlHX Hac CHCTeM 
® cayyae vetTHoro n (?): 


0 2 a 1 0 
dw + 6@ =a, 80 = a 
2 4 3 1 3 2 
dw + dm = a, dw + to =«, 
n—2 n fi— {i n—3 A—1 n—2 
do+bm= a; dwtséo=a, 
a—! n 
d Os= G 


EcaM 0603Ha4HTb COBOKYNHOCTh KOBapHaHT 4eTHOH cTeneHH uepe3 w, a 
HeYeTHOH Gepe3 @ HM 3aMHCaTb MpHBeJeHHbIe CHCTeMbl KpaTKO 


Lo=a; (K) L'a=x, (K’) 


TO, MOHMMad TOM (@, y) CYMMY CKaJIApHbIX NpoHsBefxennh (3) quia HeYeTHDIX 
p, Mlowy4HM, corsacHo (4), 


(La, 0) = (0, Lo), 


T. e. cucrembl (K), (K*)— dopmambHo conpsKeHHEIe. 

Ilycrb Tenepp V romeomop@ua n-MepHOMy lwWapy HM MMeeT raanKyt rpa- 
HHUy. PaccmoTpuM sBTopoH 9kK3emnuap V’ ocHOBHOH oOGmacTu, oTHOcA V’ k 
KOOpAuHataM y’,...,y". Touku V, V’, KoopquHaTbl KOTOpbIX Tpv OTHeCeHHH 
V, V’ kK OfHOH HW TOM %Ke KOOPAMHATHOH CuCTeMe COBMaaloT, HA30BeEM CO OT- 
BeTCTBYIOMNHMH. Koopfuuatsl (y) Mbl BBOJHM BV’ TakHM 06pa30M, YTO AA 
COOTBETCTBYIOMIMNX TOUeK 


ee a ee 


Paccmatpusaa V, V’ Kak pa3JIM4Hble OOIaCTH WH OTOXKECCTBIAA COOTBETCT- 
ByIOWMe TOUKK rpaHH, MOJyIuM 3aMKHYTOe N-MepHoe MHOroobpasue MM, ro- 
MeoMopd@Hoe f-MepHoH cdepe. Tlogmuoroo6pa3ne, cocToamee H3 OTO*KecT- 
BJICHHbIX TOYeK rpaHHn V, V’ Ha30Bem peOpom. I[lyctb okpecTHoctb rpa- 
Hib! B V MOKpPbIBaeTCA KOHCUHBIM YHCIOM OOACTeH Y. TaKHX, YTO 


xia fi), &=(,....8), i=1,...n, (5) 


eCTb TlalKoe oTOOpaKeHve (B3AMMHO-OANO3HaUHOe, C OTTPaHHYeHHBIM OT HYIA 
AKOOMaHOM) MOJTyllapa 


WEP <1, B<O, (6) 


Ha Ys, MpH4eM B KOOpAHHaTax (€) ypaBHeHMe y¥acTKa rpanumbl V uMeer 
Buy §=0. Ecau y,— coorpeTcTBylollad OKPeCTHOCTb B V’, To cucTema 


yHKUHH 


yf = — fA Pyne (yl se [oC BY, ih 8s Oe 2, st, 


Jaet oToOpaxkenve Ha 7, JonomHuTembHOH K (6) momycepet. McxogHple Ko- 
Opgunatp! (x), (y) B COBOKYMHOCTH C KOOpAMHaTaMu (&.) MaroT MoOHOe No- 
Kppitue M KoopyuHaTHbimMH oKpecTHocTaMH. C 9THM TIOKpbITHeM, B 4acT- 
WOCTH, MOXeT ObITh CBAZAHO pa3zsOXKeHMe CAMHUUBI (*). OBKHAOBA METPHKa B 
V, V’ wagzyuupyer Metpuxy B M, npuyem, ecm MoTpeOoBaTb, uTOObI MeTpHue- 
cCKHH TeH30p B KOOpAHHaTax (6) YAOBJeTBOPA COOTHOMCHHAM £1; = 0, i= 
= 2,..., (c TeoMeTpHyecKOH TOUKH 3peHHa — uTOObI KOOpAuHata § Obra 
paccTosHvemM 10 HOpMasIH JO TpaHHUlbl V), TO MeTpHKa OyfeT JIMMUUIMI-He- 
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lIpepbIBHOH B OKpecTHOCTH peOpa (TepBbIe MpOMSBOANbIe MpeTepieBalon, BO- 
o6ule ropops, cKayoK; cp. (*)). Takum o6pa30m, M mpeppaiijaetcdA B PuMa~- 
HOBO. MHorooOpa3He. IIpopo—a paccmMoTpenue Ha M, OyfeM C4uTaTb, 4TO 


p : a 
KOBapHaHTa W — COBOKYMHOCTb CYULeCTBeEHHbIX KOMMOHEHT KOCOCHMMETPHYE 


ckoro TeH30pa paHra Pp, WIM, YTO IKBUBAJIeHTHO, COBOKYIIHOCTb KoapPpuuH- 
p 
eHTOB JuddepenuvambHOH copmpl. Torga Haw oMmpefeJieHbl OmepaTopbl dW 


p p . 
5 VW CKaJIApHoe MpousBesenHe (w, y), HMeIOWLHe CMBICJI B JOGO OKPeCcTHOCTH M 
(cp. (2)) mu copmaqaioulMe B KOOpyuHaTax (x) C ONepall\HAMH, BBeeHHbIMH 
cooTHomennsamu (1), (4), (3). Onpegemmp na M HopMpl 


2 r 2 p p p p 
iy able (se on |e, W | = (do, dw) + (6, da) 


WY NONOJIHHB UO 93THM HOPMaM MHOKeCTBO Jia KUX KOBaPHaHT, NOJYUHM 


lyaboeprosbl mpocrpanctsa H u W. Ha3opem copokynHoctb @G¢H (CMbICJ 
BKJHOUCHHA OYeBH eH) COOOULeEHHbIM pelieHHem cucTembl (K) Ha M, ecam cy- 


uectByet «¢ H Takast, YTO pH MOOK wEC? 


(@, L*o) = (a, ©). 


& 


Jlia JasibHetiwero yQOOHO VMCKJIOUNTb U3 PpaCCMOTPeHHA KOHCTAHTbI, NOD- | 
YHHHB KOBapHaHTbl cTeneHH | nu n TpeOoBaHHAM 


(oAsl = \odv =0, \o=(wdv=0, 
™M M Mies sed Ni 


JiIemmMa 1. Jaa o606wenHolx pewenutt cucmem (K), (K*) Hwa M cnpaeed- 
AUBbL paseNcmea 


jo, Wj=|Lo, H|, lo, Wl/=|L'o, A 


(nepeneceHue OnpedeACHUA HOPMbL HA COBOKYNHOCML @, W OUeEUOHO). 

TIpH WokasatTesbcTBe JIEMMbI OCHOBHYIO pOJlb HrpaerT SKBUBaJIEHTHOCTb. 
TaK Ha3bIBACMbIX «CJIaObIX» HW «CHJIbHBIX» pacllMpeHu onepaTopow d u 6 | 
(cp. (?)) H Hanwune B H opToroHaJIbHbIx pa3JIO%KeHHH — BapHaHTOB TeOpeMbI 
Konanpa. M3 nemmbi o6bIuHbIM O6pa30M cuIemyeT TeOpema: 

Teopema 1. O606tuwenHoe pewenue cucmem (K), (K*) npu am6oti npa- 
eoll wacmu us H cytwecmeyem, eOuxcmeeHHO u npunadneocum W. 

ia mepexofa oT paccmotpenui Ha M xk oGnactu V, BBeqeM crelvab- 
Hble MOAMpocTpaHcTBa KOBapHaHT. Paccmorpum M Kak cymmy V+ V’, cun- 
Taa uTo V oTHeceHO K KoopfuHatam (x), a V’-——x (y). CucTemMbl HHJeKCOB. 
o603HauHM OHOH OyKBOH i. Ha30BeM KOMIOHeEHTY , HOPMAJbHOH, ec- 
JM CHcteMa HHAeKcoB cofepxuT | (li), H TaHreHiMNaAbHON B Mpo- 
THBHOM cylyuae (1€/). [lorpe6yem, uroObl faa KOMNOHeHT BbINOHAIHCh B 
COOTBeETCTBYIOMMMX TOUKaX V, V’ cucTeMbI paBeHcrTs: 

J1H00 


w; (y) = @; (x), 1€i;  @;:(y) =— a; (x), 163; (7) I 
160 


0; (y) = — (x), 1E6 0; (y) =; (x), 1 i. (8) 


Ha3opeM KOBapHaHTbl, yQOBJeTBOpsiouMe ycoBuaM (7), YeTHBIMH, a 
Pp f 
YAoBJeTBOpAIoUHe yCOBHAM (8)—HeuUeTHBIMH. TIlycrb Tenepp w— cucte- § 
i Pp 
Ma rlaAkux (PyHKUHh, 3afanHblxB V.Cuntaa, uo w onpefeiser ueTHyIO KO- 
BapvaHTy Ha M, w BBISCHAA ycOBUA, OOecneunBalollue HeMPepbIBHOCTh T10- 
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JYYeHHOH KOBapHaHTb! B OKpecTHOCTH peOpa, MpHXOAMM K COOTHOWeHHAM 


Djs) @; (0 (E))20,- 1.67" D; = 


KOTOPBIM JOJOKHbI YAOBJIETBOPATb KOMIIOHEHTbI CHCTeMbI, NpOMOJKeHHOH CO- 
riacHo (7). Pukcuposas Bpiop dynKunit (5), NoyuHM onpeyeleHHy1o CHC- 
TeMy YTPaHHUHbIX YCOBHH, KOTOpble MOryT ObITb NMpesCTaBJeHbI B 3allHcH, 
cofepKalleH JIMIUb PYHKUMH UCXOAHBIX KOOpyuHaT (x) BV. Hopmpr H u W 
OMpeeJIeHbl eCTeCTBeHHbIM OOpasom u BV. Tlonommaa no Hopme W muo- 
2KeCTBO TlaKHX KOBapHaHT, 3aaHHblx B V MW yOBJeTBOPAIOULUX yCJIOBHAM 
(9), mowyynM ruibOeproso mpocrpanctso W,.(V). Tpasnunpie ycjlosus 
(B CpefHeM) JIA SJeMeHTOB 9TOTO MpocTpaHcCTBa COXpaHAIOT CMBICJ B CHUJY 
TeopeM BJO*KeHUA (*). OOOOmMeHHbIM pelweHHem cucTembl (K) mpH rpanHuHbix 


ycOBuaAx (9) Ha30BeM COBOKynHOcTb KoBapHaHT & us W.(V), yoBuerBopsa- 
fOUlyIO ypaBHeHusM (K) B cMbicle papencTBa Bp H. Vcnos3ys pemenus, 
mlocTpoeHupie Ha M, MOXKHO YcTaHOBHTb Teopemy: 

Teopema 2. O606wenHoe pewenue cucmemo (K) npu epanudnolx ycao- 
eunx (9) cyujecmeyem u eduXnCcmé6eHHO npu sroboli npaeott uacmu us H. 

CooTBercTBylollve yTBepxKAeHuA Qia cuctempl (K*) uv AA ycsOBHH, CcBHA- 
“3aHHbIX C HeYeTHBIMA KOBapvaHTamH, (OpMyJINpyloTCA aHasoruyHoO. OTmMeTuM, 
YTO YHCIO yculoBHH (9) Bcerfa paBHO NOJIOBHHE YHCJIa HeH3BeCTHbIX (pyHK- 
WMH, BXOAAMMX B CucTemy (K). 

Ilepexoq kK OOmactam V, rpaHHila KOTOpbIX ABJIAeTCA JIMUIb KYCOUHO- 
rlaqkou, TpeOyeT AOBOJbHO CYyIeCTBeEHHOH MOguduKalMN MpHBeeHHbIxX M0- 
CTPOeCHHH (UCHOJb3y!IOTCA OTparxKeHHs). 

B OeckoHeyHoH OOsacTH mph nm=3 SABHOe pellleHHe pxAla cielvaJbHblx 
3afay ua cuctem (K) 6pimo noctpoeno A. B. Buuagse (°,°). Kaaccuyeckuit 
culyuah (n = 2) W3yueH, Kak H3BeCTHO, HMCYepmbiBalolle. 


MatematTnyeckuit uucTUTyT um. B. A. Creksopa Tlocrynuuio 
Akanemun Hayk CCCP 24 II 1960 


IMTHPOBAHHAS JIMNTEPATYPA 


1 A.A. JLe3 uu, JIAH, 130, Ne6 (1960). * K. Le Pam, Jndbdhepenuupyempie muoro- 
o6pasua, VWJI, 1956. 3% K.O. Friedrichs,Comm. Pure and Appl. Math., 8, 551 (1955). 
*C. JI.Co6oae8, HekorTopple mpHuioxeHHaA (yHKIUMOHAbHOTO aHalu3a B MaTeMaTHueC- 
Kol @usuke, JI., 1950. 5 A.B. Bunays3e, JAH, 93, Ne3 (1953), 8 A.B. Bunagse, 
Coo6m. AH TpysCCP, 16, Ne 3 (1955). 
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Jloxxann AkaweMuu Hayk CGGe 
1960. Tom 132, Ne 6 


MATEMATHKA 


Axanemuk AH ApmCCP M. M. JDKPBAUIAH u P. M. MAPTHPOCAH 
MPOBJIEMA MOMEHTOB H BHOPTOFOHAJIHM3ALUYA AEP 


B 3ameTKe OJHOrO M3 aBTopoRB (1) pacCCMaTPHBaJIMCb BOMpPOCbl KBa3HH3OMeT- 


PHYeCKHX OTOOPaxKeHHi TuMbOePTOBLIX NpOcTpaHcTB *yHKUAH L?, nowy4unBune 
jlaJIbHeliiee pasBuTHe B Haleli padote (7), rye BBEACHb!I MOHATHA TH JIbOepTOBbIX 
H OeccesleBbIX ep H YCTaHOBJIeHbI HeEKOTOpble HX CBOHCTBa, ABJIAIOUIMeCA 
eCTECTBCHHBIMH KOHTHHYAJIbUBIMH aHasioramu pesybTaTos H. K. Bapu. B npeg- 
JlaraeMOH 3aMeTKe, ABJIAIOULelCA MpOOJMKeHHeM MpeAbIAyWHX uCCIe,OBaHUH, 
CTaBHTCA B OOULeH COpMe KOHTHHYaJIbHad NpoOMeMa MOMeHTOB HM MOJIYYeHHbIe 
pe3yJIbTaTbl IIPHMeHAIOTCA K 3ajaye OMOPTOPOHAJM3allHN OMpefeeHHOrO Kacca 
amep K(E, x). Jlanee BbincHaeTCA BOMpoc O TOM, ABJAeTcCH JH aAgpo K (E, x), 
«KBapaTHuecKH OH3KOe» K HeKOTOpomy sgpy Pucca (2), aqpom Pucca. Sror 
pe3yJIbTaT MOXKHO paCCMaTPHBaTb KaK eCTeCTBCHHbIM KOHTHHYaJIbHbIA aHaJior 
teopemp! H. K. Bapu (*) 0 MHHHMasbHbIX CHCTeMaX, KBapaTHyecKH ONH3KHX 
K 6a3HCaM B THJIbOepTOBbIX MpOCTpaHCcTBaXx. 

Ilyctb o, (x) (k = 1, 2) — HeyOpiBatomlaa PyHKUMA, ONpeseyeHHan HM Henpe- 
pbIBHad cMpaBa Ha HHTepBaue (az, by), Te — co CG agy\beQoo, Mewar 
OPpaHHueHHylo Bapvaluio B 060M oTpe3Ke [a, 8] C (ap, by). OOosHaunuM 
yepes H, = Bee (pz, by) rumbOepTOBO MpOCTpaHCTBO BCeX o”-H3MEPHMbIX H CYM® 
MHPyeMbIX C KBadpaToM *byHkuMl Ha (dg, D,). 

Ilyctp K(E, x) —cyHKuHA Byx MepeMeHHbIx EE (a, be) Hw xE(q, Oy), 
mpHuem pH Bcex § € (dp, bg) BhINOWHAeTca yesoBue K (&, x)€ H,. Nyctb nanee 
AJIn JOOOH TOUKH HelpepbiBHOCTH § (yHKUMH 92(€) CyllecTByIOT Takoe 
Az, >0 mM TakHe MOJO%KHTeIbHbIC KOHCTAHTHI C(E)) H a(E), ITO WIA Bcex 
6,|6|< Az, BbINOJHAeTCA HepaBeHCTBO 

bs 
[RG +3) —KGy x) Pda) <e&)laG+)—e GPO Cl) 
ay 
ee 
Beakyio ibyHkuwio K (&, x), YROBMeTBOpHIONyIO NepeyncJeHHbIM yCOBHAM, 
Ha3OBeM pag KpaTKOcTH C-A 2pom. 

Teopema 1. JTycmo K(&, x)—C-adpo, a w(&) Henpepoiena 6o 6cex 
mOUKAaX HenpepoleHocnu MyHKyUu oo (—), U Npu HeKoMopom y > 0 eoino»nsemca. 
Hepasencméo 


be 


\ Oe @dn@|<1 ( | ( R(x) g@dor(®)['da(s)* (2) 


a2 a, ae 


Onn ecex cmynenuamolx ynkyuti g(E), OOpaijarowuxca @ HY Av 6HE KOHeAHDIX 
NPOMEHCYMKOB, YAUKOM AMHCALUUX BHYMPU (Az, be). Toeda cywecmeyem makaa 
dynkyusn f(x) Ay, | fly, wmo npu ecex E€ (ds, bo), He neoawux exympu: 
UHMEPBAACE NOCMOANCM6A GPYHKYUU oo (6), 


bi 


HO =] KE HF (x)do (2). (3) 


a 
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n n 
| >) hate (Ex) | =e 1| » eK (Ee, x) l (4) 
k=1 k=] ; 
|MpH JOOOM 1 H JOOOM BbIOOpe UNCe Ay, ho, -. 5 An © TOH 2Ke KOHCTAHTON hey 
|YTO HB yC/IOBMH TeopeMbI. Syecb & (R= 1, 2,...) ecTb COBOKYNHOCTb BCex 


(TONeK paspbIBa PYHKUMM 6, (E), NOMOMHeEHHad BCeMH TAaKHMM pallMOHasIbHbIMY 
|TOUKAMH W3 (do, bs), HUKaKkaa OKpecTHocTb (& —6, & +6) KOTOpbIX He uMeeT 
| HYJIEBOH dy-MepbI, eCJIM E%—TOUKa HeMpepbIBHOCTH (pyHKUHH op (6). 


| Sameuanue, Ecan npn pcex x €(a, 6.) byHkunn K(é, x) 9)-43Mepuma 
| Ha (dg, bg), TpHyemM Ha -J1I060M KOHeuHOM IIPOME2KYTKe, LWeHKOM Jlex*KalleM 
bs 

| BHYTPH (a, by), byHKUMA \ | K (E, x) |? do, (x) orpanwuena, To, Kak JlerKo BUeTS, 
} “4 ‘ 

| WI PaspelUMMOCTH NMpoOseMbl MOMeHTOB, T. e€. BBINOHeHHa (3), ycmoBne (2) 
| HeoOxogumo. IIpu sToM B KayecTBe { MoxKHO MpHHATD If |. 


Bpeyem Tellepb C.lexyromee ompegerenue. Mbt Gyzem roBopuTb, uTO HeKo- 
| Topoe agpo K(E, x) RonycKaeT OunoptorovHanusauuw B Ay, ecan 


~ 


| cylecTByeT Takaa dyxkuua K,(€, x), uro mpu 060m BbiOope &, 1 € (2, be) 
BBINOJIHACTCH PaBeHCTBO 
| be bs 


{ € (x) en (x) dos (x) =( KO, x) Km, x) doi (x), 
Qs ay 
(eC éz(x) HM —éz(X) ABAIOTCA XapakTepHcTHYeCKHMH cbyHKUMAMM MpoMme- 


owytkos (0, £) u [&, 0) coorsetcrsenno. 
Eeau sgpo K (E, x) MomHO BH, T. e. AMHeiHasa OOo0uKa cbyHkuni K (E, x), 
paccMaTpHBaeMbIX TIpH Bcex €€ (dz, bg), nmoTHa B Hy, To, OveBHAHO K. (nex) 
“ONpejleiaeTCA CMHCTBEHHDIM OOpas0M HM B STOM Cy4yae Ha3blBaeTcA COMpa- 
| KeHHbIM c K(E, x) aqpom. 
| Cuntaem HemmHMM OTMeTHTD, UTO eCuIH Comp A2KeHHOe sanpo K, (£, x) Taxxe 
MoHO B fy, TO, HCNO/b3yYA pesy/IbTaTbI paOorpl (1), MOXKHO MOKa3aTb, 4TO 
| ycnosne (1), HanoxeHHoe Ha sagpo K(é, x) B Teopeme |, Booome rOBOpSA, 
| HEOOXOMMO, MpHTOM c a. (6) = Li 

2 
O6o3HauHM 4p (é, 7) = | €: (x) é, (x) do, (x). Torna 43 npempiyiuleH Teopempl 
| a 
| HeMOCpeCTBeHHO cylepyer: x 
| Teopema 2. ITycmo C-sdpo K (&, x) makoeo, umo npu ecex NE (ds, bo) 
| yOoenemeopsemcaA Hepaeexcmeo 


| i » Eg @ dos &)| <1 (m) ( | ( K (, x) ¢ © dex | do, (x)) ” 


ag a, a2 


(OAK 6cexX Cmynenuamolx gynKyud g(E), OOpatjarolwuxcA 6 HYAb BHe KOHELHOLK 
| NpomeocymKos, YenuKom seocauux enympu (dz, b2). Toeda sdpo K(§, x)- 
| Oonyckaem 6uopmozonaausayuro é@ Hy. 
IIpex ye vem cchopMyMpoBaTb CulezyIouly!o TeopemMy, HallomuuM, uTo K (&, x) 
/Haspipaetca (7) AN pOM H3O0MeTpPHUeCKOFTO ONMepaTopa, eC OHO 
nomHo B Ay wu mpu Bcex &, HE (de, be) 


by 


\ K (&, x) K (4, x) do, (x) 


ay 


2 


€: (X) xn (x) doe (x). (5) 


| 
Se aS 
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TIpu 9ToM, Kak 10Ka3aHo B (), cyulecTByeT TaKOH H3OMeTpHyecKHH onepatop V, | 
oToOpaxaiomluli Bce mpoctpancrso Hy, Ha BCe MpocTpaHcTBo H,, “To pu 
pcex f (x)@ H, umMeeT MeCTO paBeHCTBO 


bs by 
| VE (x) e: (x) doe (x) =\ fF @) KE 2) das (3). (6) 


a. ay 


Teopema 3. /Tycmo nexomopoe adpo K(&, x) noano 6 H, u npobsema | 
MOMe€HMOB 


be 1 
\ g(x) ¢ (x) dos (x) =] K& x) f (x) dor) (7) 


paspeuuma e H,npu ecex g (x) € Hy. Tozda, Kakoeo bot nu 6oLa0 AOpo K (5, x) npo- 
U36ONbHOZO UZOMeEMpUUeCKOZO ONepamopa, omobparcaroiyeco H, Ha Hy, cyiuecmeyem 
MAKOL O2PAHUYeNHdLIL AUHeLHOL Onepamop T, onpedeneHHoltt Ha H,, umo conpa- 
scennoe c K(é, x) 20po K, (&, x) onpedeasemca opmyaou K, (, x) =TK Gx) 
ITpu amom maxkoce K (&, x) = T*K €E, x). 

Jlaa bopmy.sMpoBKH culemyrouleH TeOpeMbl HeEOOXOJHMO HaMOMHHTb oripe- 
jeJleHHe Tak Ha3biBaeMbIx sep Pucca, BnepBble BBeJeHHbIX B PaCCMOTPeHHe 
B Halle 3amerke (°). 

Tlonnoe B Hy, simpo K (&, x) (E€ (as, bs), X € (a), 6,)) HaspiBaeTcA APOM 
Pucca, ecau cyulecrsyoT Takue gpa sgpa K, (6, x) (€€ (ae, be), x E (a1, 61)) | 
uM He (&, x) (EE (a, by), x € (dy, b2)) NoHEIe CooTBeTcTBeHHO B H, H Hy 4 CBA- } 


~ 


3anuble c K (&, x) COOTHOWIeEHHAMH 


be be = 
\ 2 (x) en (x) das (x) =) KG x) Km, 2) dor (2), a 


by bz 

\ K (ny x) 2 (x) da (x) =| HG &) en (x) doe (x), 

uTo m060H dbyHkunH f(x) H, coorpetcTByeT HeKOTOpasd (pyHKUMA g(x) € AH, 
Takad, YTO MpH Bcex €€(q,, b,) 


by bs bi 
\ F(x) & (x) dor (x) = | AG 2) @" (x) do (x), (9) 


mpvyem pH Bcex § € (ay, bs) 
bz by 
J 2° (x) ec (x) doa (x) = | F() KE ¥) doy (x). (10) 


ay 


M3 9THX yCOBHH, Ha OCHOBaHHH pesysbTaTOB paOornl (1), MOXKHO 3aKJIIO- 
UHTb, YTO s[po H,(§, x) onmyckaer OvoptToronaiM3aunio, T. e€. pH Bcex 
E, HE (a1, 0)) BHINOJHAeTCA PaBeHCTBO 

be bs 
\ AG x) A, (ny 2) dos (x) = \ e2 (x) en (x) do, (x), 


a ay 


M, KpOMe TOFO, CONpAKeHHoe sAqpo H (s, x) nomHo B AH, (Takue appa mpi } 


2 


Ha3pipaem B-aqpamu (*)). Ono cBa3ano c K, (&, x) coornomenuem 


by by 
\ Kn, 2) €:(x) dor (x) =) AE x) en (x) dou (x) EE (ar, by), 1 € (aa, bs))- 


125: 


Hlauee, 060K yuKunn f (x) € H, coorsercrayet HekoTopad *PyHKUHA g(x) 6 He 
Takaa, YTO pH Bcex €€ (ay, b;) 


by be 
\ F (x) ee (x) das (x) =| 7G x) g(x) don (x), (11) 


MmpHueM pv Bcex € € (ap, bg) 


be by 
\ g (x) ec (x) doy (x) =| KE, 2) f(x) das (2). (12) 


Hakone, cootTsercrsue mMexgy auiementamu f(x)€H, u g(x) GH, (un 
g (x) € Ha), ocymectB.siemoe copmysiamn (11) u (12) (coorBetcTBeHHO (9) u (10)), 
KBa3HH30MeTPHUHO (7), IPHYeM CYIMLeCTBYIOT TakKHe MOJOXKUTeIbHbIe KOHCTAaHTbI 
M,m, K,k, uto BpinowHAoTCcA HepaBencTBa 


mF, SNe <Mifl FFI, Se, < AMF, 


Teopema 4. ITycmo K (&, x) — adpo Pucca, donycKkarowyee npedcmaenenue 


be 
KE, x) =\ (4 x)ec(t)doa(t) (x € (a1, 61), €€ (Aas b2)), 
u nycmo K,(, x) — nekomopoe noanoe 6 H, adpo euda 


bs 


Ki, x) =\ b(t, xe (t)don(t) (x € (ai, bi), &E (Ay by)). 


ag 
Ecau 
bt bs 


\ (Vee t) —(x, t))? dos (x) }ds, (ft) < Pe (13) 


ay Qs, 
U Npu AOOOLX 1, U Oh, NEOHAWUX BHYMPU (Ag, by) mNOeooOpasue gynkKyuti 


Ao 


\ (p(t, x) —o(t, x] g (A) doa(t), |gl,,<1, 


Oy 
Komnaxmno @ H,, mo K,(é, x) —s0po Pucca, 
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MATEMATHKA 


B. 10. KPbIJIOB 
O HEKOTOPbIX CBOHMCTBAX PACHPEAEJIEHHA, OTBEUAFOULETO 


YPABHEHMHO 24 = (— 11! 2% 
Oe. 0x24 


(IIpedcmaeneno axademuxom A. H. Koamoeopoeoim 27 II 1960) 


Eme B jpaguatpix royjax H. Bunep (?,?) paccmaTpuBal paciipeyejuenve 
BePOATHOCTeH B MpOCTPaHCTBe HeMpepbIBHIX (PPyHKIMA — TpaeKkTOpuu OpoyHos- 
CKUX UAaCTHIL, CBA8aHHOe C ypaBHeHHeM TelJONpOBOAHOCTH. ITO pacnpesetenue 
c Tex Nop u3yuaslocb MHOrMMH aBTopaMH (cM. OuOsMorpacul B (*)) A OObIUHG 
Ha3bIBaeTCA BHHepoBcKolt Mepok. M. M. Penpcanyom Opiia noctTaBsieHa 3ayaua: 
W3V4MTb aHaJIOrHyHble BHHEPOBCKOM Mepe paciipeseseHHA, KOTOPbIe CBA3AaHBI 
c yucepeHinasbHbIMH ypaBHeHHAMM Oosee OOmero Bua ((°), cTp. 87). 

Hactosuaad pa6oTa NocBxAlleHa H38YYeHHIO HEKOTOPHIX CBOHCTB paciipeye- 
JleHuat B mpoctpauctse C [0,7] Henpeppipupix Hua [0,7] mynkunh x (Z).. 
OTBeuaIOulero YpaBHeHHIO i 

Ou 2g 
Sk et ine (1) 
x 


QTo pacipeyesenne sayaeTca, Kak OObINHO, Ha IWHJHHApH4yecKHxX NOAMHOxKe- 
CTBax (KBa3HHHTepBaJlax) mpoctpaucTBa C [0,7]. Smecb oKa3biBaeTca, 4TO 
Je 


cpeHee 0 pacnpeyevenuio OT (yHKUMOHAaTa exp {= \ V [x (2)] dt} cyllecTByeT 


0 
HW ABJIAETCA PCWICEHHEM YpaBHeHHA 


ou 1 O74%u 
r= (I Vaya (2) 
Jia HeKOTOporo Kslacca yHkunl V (x). Tem cambiM qoKa3aHO cymlecTBOoBaHHe 
pacnpeseseHHuA WIM OOOOMeHHOH MepbI Py, y2Ke BO BCeM MpoctpauctBe C [0, T] 
HeNpepbIBHBIX CyHKUMH. OKka3piBaeTca, uTO nomHad BapHaluua Ha C(O, T] 
Mepbl Py, mpu q > 1 paBHa OeckoneuHocTu. B HacTostleli paboTre ycranaBuN- 
BaeTCA, YTO Mepa Pog COCpeqOTOYeHA Ha KOMMaKTHOM MHOXECTBE B TOM CMBICJe, 
YTO ee I1OIHaH Bapvallua BHe STOTO KOMMaKTa MOXKeT ObITb CelaHa CKOJIb 
yrogHo MaoH. Kpome stToro Ha cyyali mo60ro0 g > | o606ulaeTca u3BeCTHBI 
JIA BHHEPOBCKOH Mepbl «3aKOH apKcuHyca» ((%), erp. 90). 

Mepa B mpoctpaxctse C[0, 7] dynxunih x(t), HempeppiBHbix Ha oTpe3Ke 
(0, 7] u yopseTBopstomux ycnosnio x (0) = 0, 3aqaeres cueqyiomuM o6pasom. 
PasoObem orpesox [0,7] Ha n paBHbIx yactel auuHo A = T/n Kaxkynag 
TOUKaMM t,=— Ria (k =e. 4 ete 

Hasopem muoxectso J, tbynkuui x(t) €C(0, T], ynoserBopsiouux Hepa- | 


BEHCTBAM Ap ZX (te) be (R= 1,..., 7), KBa3HMHTepBasoM. Sanaqum Mepy | 
Poq {In} KBasuuHTepBasa I, cbopmysot 


bs Onn —4 
Pog In} =\-++\ TT G (tata — ter eta — 48) dense, (3) 
ay a, k=0 
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ane x, = 0; t, =0; G(t, x) — ynxuna Tpuna 


-+0o 
Gt, x) = Mg (xt), gy) = ae | eB 


| ypaBHenua (1) *. Onpegzenum yin Kaxgoro wenoro m<n cbyHKuuio 


“Foo m—1 m—l 
(Line): = \: ; | (x0) exp te se, V (ren)} |] (A, %ep1 — xe) dxe, 
k=0 k=0 


etn = Xin) = XY) =x; f, = mA. 

Teopema 1. Jycme V(x) —oz2panusennan enadkan ynKyua. Toeda 
nocredosamenbHocmb um (t,x) paeHomepHoO no xX 6 KaxOOM KONeLHOM 
junmepeane cmpemumca K npedeay u(t, x), Komopolii seanemca pewenuem 
sadauu Kowu Oana ypaenenusn (2) c Havanonoim ycaoeuem u(0, x) = (x). 

YrpepxyeHve Teopembt | HenocpeycTBeHHO cweqyeT H3 KOMMAKTHOCTU 
icemelicTBa (yHKUMA U7, (x) =Um(t, x). KommaktTHocTb cemelicTBa dyHkuuli 
‘Um (X) JlerKo BBIBOAWTCA M3 CooTHOIeHUA 


¥ ee 
was, (x) = e-AV \ G(A, x —£)u4 (dé. 


=) 


Teopema 2. Mepa Poq{C} umeem HeoepanuneHHyo noanyto eapuayuro 
igpu q> 1. 
Noka3sateabcetTBo. Mepa Po, {C} 3aqaeTcA MOTHOCTbIO, CileqOBaTeJb- 
| HO, ee NOomHad Bapvauua Ha C[0, T] paBua unterpasy no C[0, T] or mogzyaa 
| TWIOTHOCTH 


TO Tne 
V Pog = lim \: ° aI [] | G (A> reps — ¥4) | OXepr- 
WOON Lai eae 


YuuTpipasd, 4uTO dyHKuua g(y) mph g>1 saBAAeTcA 3HaKONepeMeHHOH 
-+oo -+co 


| # uTO \ g(y)dy = 1, a cueqoBaTeJbHO, \ |g(y)|dy > 1, nomyuum 


V Pog = 1im( | lew) lav)" = 00, 


noo 


¥YTO H JOKa3bIBaeT Teopemy 2. 
Ilycrb ¢ MeHsetca Ha oTpeske [0, |]. Paccmorpum MHoxecrso Ar < C{0, 1] 
| HenpeppiBHbIx PyHKuntt x (¢), paBHbIx HyO npu t = O, AA Kaxk MOK M3 KOTOPHIX 
Haiimytca Ha otpesKe [0,1] Taxue Touku ¢t; u ty, 4To |x(t1)—x(t2)| > 
> Ay|t,—te\"’, rue H wu y—Hekoroppie nooxUTeTbHbIe Yuca. Jononnn- 
TelIbHOe K A’, MHO2KeCTBO, OUCBHHO, KOMMAKTHO IIpH s1060M p > 0. 
p 
-Teopema 3. J/oanaa eapuayua mepol Pog{Ay} Ha mnoocecmee Aly- 
cmpemumca K Kyat npu H—> 0c, ecau 1/p = 1/2q—s, ede &— nmboe noao- 


HCUMeNBHOE 4UCAO. 
TloKka3aTeJIbcTBO STOH TeOpeMbl OyJeT ONMpaTbcH Ha CJlefyIOuly!o JIeEMMy , 


KOTOPYIO MbI JIHUIb ccbopMyJIupyemM. 


* Mopmyaa, aHanoruunaa (3), aa cayyaa ypaBHenua Hlpequnrepa umeetca B pa6ore 

P. Il. Geiinmana (4), a gaa ypapHennii Oonee oOmero Bua nana JI. B. KoGesestim (He 
Ony61MKOBaHO). 
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lemma. Ecau gynkyua x(t)€ Ah, mo xatidymca makue yeable m,t 
(npusem m<2'), umo 
|x [m2] —x[(m+ 1) 27] | > ee (4) 
npu nadasencauem eolbope 1 = (Pp). 4 
Tlepetigem Tenepb « qoKa3aTemperBy Teopempl 3. Ilo memme 1, aaa 060K 
(pyHKIMM H3 MHOMKeCTBA Al, HaliyTca Take LevIble m u i, UTO OyJeT BHITOJIHEHO 
HepaBencTso (4). Ilosromy HaM JOCTaTOYHO OLeHHTb BapHallHio Mepbl Pog Ha 
(byYHKIMAX, yAOBMeTBOpAIONIMx (4) AA BCex m<2° u seex i. Ouesuquo, 
yTO 3Ta BapHalwA paBHa 


VPng= 2 | |Ge4 Sia =e eae 
AR, i=0 Ho—t/p 0 He é (1/2q—1/p) 


rye y = §2'", Tax xak |g(y)|<exp{—Cy} pu Ooubmux y H mpH mO6OM 
g>1 (cm., Hampumep, (°), crp. 120), to npn 1/2qg—1/p=e>0 cymma 
paga (5) crpemutca K Hylo ipa H—> oo, 4ToO MW yrBep2kKalocb B Teopeme 3. 

PaccMoTpuM, HaKOHell, elle OfHO cBolicTBo Meppl P24. Jia OpoyHoBckon 
YACTHIbl H3BeCTeH «3aKOH apKcHHyca». CormacHo emy seposTHocTb F (¢,) 
yacTuue, Haxofamelica B MoMentT t=O B Hayate KOOpfuHaT, 3a Bpema T 
HAXOJHTCA Ha MOJOMKUTEMbHOH NOJyOCH B TeYeHHe BpeMeHH, He MeHbIWerO £4, 
paBHa : 


te ge = are sin J/ = : (6) 


HeoxkuaHHbiM OOCTOATeEBCTBOM ABJIAETCA TO, YTO 9Ta (bOpMywia cUpaBesIMBAa 

pH m060M g > 1. 
Teopema 4. [pu awbom q>1 noanaa mepa F (t,) muoocecmea mex 

mpaekmopuu x(t)€C[0, T], Komopsie na ompeske [0,7] noxzoocumearonel 

6 meuentle 6pemeHu, He MeHoweeo t,, 3adaemca dopmyaoti (6). 
WoKka3sateabcTBoO. OueBuyqHO paBeHcTBo 


T 
D(T)= \ exp) —= \ dt d Pog [x (t)] = \ et dF (4). (7 


C[o, T] x (t)>0 0 
bie 


~ 


Takum o0pasom, HaM Hy2KHO HaiiTH 3HaueHHe UHTerpasa, CTOMMero B eBOL 
yacTH paBeucTsa (7). Ilycrb u(t, x) — pemienne ypaBHenua (2) c noTeHiMasiom 
V (x), paBypm | mpa x>0 u 0 npn x <0, ygoszerBopsiomee ycnoBuaM 
Hii 0 (6, ve 0, w(O jax) —10(x), 
*—>+00 


IIpeo6pasopanne Jlanmaca 9(x) dynKunu u(t, x) 
ig 
G(X) \ UNG, e)e—"* at 
0 


OyAeT YMOBETBOPATh ypaBHeHH1w (— 1)* pea) (x) = (V(x) + E)o(x) uw yen 
. ca O- 
BuaM lim @(x)=0, (+ 0) =¢(—0),..., per iF 0) Abr ex 0), 


X00 
pe4—D (+ 0) — p49 (— 0) = (— bi: 
B cnsy yrBepxgenua Teopemp | uMeem 
(oo) 00 
\ @ (T) e-=T dT = \ (x) dx. (8) 
0 


8) 
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200 ik 2q 
BpeyemM oOOo3HayeHHA ag =V Ee, npn k=1,...,9¢ 4 ge =VWE+1e upu 
a=-g +l, , 2g, Pe &» — KOPHU ypaBHenna 520 = = (— 1)", sanymepoBaHuble 
Tak, 4TO Res, > 0 FU 8) 5A ice I den i 6 
Jlerko yOequTbes, 4YTO B STUX OOO3HAYeHHAX MCKOMad (yHKIHA —(x) = 
2 


q q 
=Wi oe, pi exp (a,x) mpu x>0 un o(x)=—W! ee W,exp (a,x) mpu 


g— 0, es OMe NEN UneNe BaujepmMousa nOpsAKa Dae COCTABJICHHbIM 3 


a (R= 1, 2,..., 29), a Wy nomyuaerca u3 W 3amenoii k-ro crom6ua BeKTOpOM 
ib. <5. 0); (—1)’y. Vnterpad, cTosujHH B MpaBoH YacTu paBeHcTBa (8), paBeH 
Pac) og 
£ WV, 
\ p(x) dx = — era 
—oo ==] . 
dS Reh he gpa: le wall 
My. Ap» App ye + «Ugg A. . + Agg 
1 2g kR ee Ie ame Se Or Fe SO eh Te I te Le a Oe © ee ee ete 6 Cae Oe (ener .e ee Cem mere e) 
ec i Lyte: pan 2 q2q—2 g2I—2 g29—2 _g2q—2 ee yes 2q—2 q7q—2 = 
S| a OA 57° GR=1 Le pail eC eYo| 2g 1 2¢q 
Ra w Il a; | 2q 2g 
p= Il a;. a, 
i #1 i+#2q 


= v0 ar: az E) 


NO OMpeyeseHvio BeHYHH dz. OOpauiax mpeoOpasopanve Jlanuaca (8) 
nowlTy4uM 


4YTO MH TpeOoBamOcb OKa3aTb. 
Tloub3y1ocb culygaem NpwHecTH OmarojapHOCTb MoeMy Hay¥HOMY PYyKOBOJH- 
Tesio u.-kopp. AH CCCP WV. M. Teandanazy u HW. UW. Matrenxomy-Wanupo 3a 


PA WeHHbIxX COBETOB. 


Tloctynuso 
25 II 1960 


IMTHPOBAHHAA JIMTEPATYPA 


1N., Wiener, J. Math. and Phys., 2, 131 (1923). ? N. Wiener, Proc. London 
Math. Soc., ser. 2, 22, Ne 6, 454 (1924). 3Y.M.Tenpoang, A. M. Araom, YMH, 
ie B. 1 (67), 77 (1956). 4R.P. Feynman, Rev. Mod. Phys., 20, Ne 2, 367 (1948). 
. A. Esrpados, Acumntotuyeckue olleHkKu H Uerble byHkunn, M., 1957. 


1257 


Jloxuagm Axagemun nayx CCCP 
1960. Tom 132, Ni 6 


A. ®. JIABPHK 
K PACHPEEJIEHHEIO MPOCTbIX UHCEJ A-BJIAZHEUWOB 
(I1pedcmaenexo axademuxom H. M. Bunoepadoseim 25 IT 1960) 


§ 1. 3akonsi pacnpenenenua nap p, p + 2k mpocrblx uucel R-ONM3HELOB Pi 
Ip 3a,aHHOM tenom k > | BecbMa TPyHbI H K HaCTOAWeMy BpeMeHH MaJIO [hi 
u3yyeHbI. Meroyom TpuroHometpuyeckux cymMmM MH. M. Bunorpayosa (*) 41a ancua fi 
Map k-O.IM3HeLOB, MIpHHalexKalluX MUHTepBay 3aaHHOU JJIMHbI, yaeTCH WOKa- 
3aTb ACHMITOTHYCCKHe COOTHOWeCHHA [JIA MOUTH BCeX ebIX k > 1. B aHHOM 
COOOULEHHM IPHBOJATCA HOBbIe TeOpeMEI O k-OIM3HeEMaX, NOJyYeHHble NYTeEM KOM- {iG 
OMHMpOBaHNA yYHOMAHYyTOrO pesymbTata Meroga MW. M. Bunorpayosa c pesyub- [ii 
TaTaMH MeToya peuteta A. Selbeg’a, HMeHHO, TeOPeMbI, KaCalOll[HeCA PaSHOCTH fF 
M@KLY MOcMeqOBaTeMbHBIMM WapaMM MpocTblx uncen k-OM3HEIOB. 
Teopema l. Mmeepacdenue 0 mom, 4mo Hepaéeencmeo 
In? Pri 
| Pri — Prey | > fas 


BbINOAHAeMCA OAA noumu ecex coceoOHUXx nap [Pri Pre + 2R], [Pee—1y3 Pew—y + 2k] © 
npocmolx aucen k-6nusHeyoe, ede f (t)—> co — anmbaan dynkyua makaa, «mo 
In?¢/f(t) monomoxno eo3pacmaem, eepHo OaaA noumu @ecex yenolx k > 1. . 

Heckoubko Ooslee TOUHLIN pe3yJIbTaT, ABHbIM OOpa30M CBA3aHHbI C JIMHOM © 
UHTepBadla, JOCTaBJIAeT Teopema 2. | 

Teopema 2. IToumu Onan ecex cocednux nap [Pris Pee + 2k], [Pee—vi Ib 
Pré—1) + 2k] npocmoix uucea k-Oausneyoe us unmepeana (0,x) npu Kascdom 
2< 2k <x /Inx, uckaowan ne Oonee uem cx /(Inx) u3 nux, ee M>1— Fs 
mob0e (uKCUpOBAHHOe, a Cc saeucum Aub om M, cnpaeedaueo Hepaeexcmeo i) 


"In? p., p=2 
| Pki — Pru—1) | > Pa COAT: bp = ll SIT 


20e w(t) co — awban dynkyua makan, umo |n®t/@(t) monomonno e6o3pa- 
cmaem u pnpobeeaem npocmole Oeaumeau k. 

Cienyloulee yTBepKeHHe, npescTaBsioulee co6of ananor o_HOH Teopempl |i 
P. Erdos’a (?), Maer XapakTepucruky upperyaapHocTu B pacnpegenenun nap §) 
MpocTpix uMcen p, p+ Qk. | 

Teopema 3. Iycmb x >x; E(x) =In?x/@(x); 0< D(x) <E (x), 
2de w(x)—> oo npu x—> co. Toeda Ona noumu Kasxcdoe20 yeno2eo 2<2k<x/Inx | 
cytecmeyem 


nocredosamenoHnolx nap 
[Pris Pri 2K], +» +» [Peetnys Peet) + 2R] 
npocmbx uucea R-OAusHeyoe, AeHauUx @ uNMmepeare (0, x), makux, umo 
Pri+s) — Pets) > D(x) (s=1,2,...,N), 


20e B > 0 — a6coawmaan Koncmanma. 
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TlomyyenHbii nopaqok pocra Bemmuuupt N, no-BuquMOMY, OsIM30K K OKOH= 
yaTeJIbHOMy. 

§ 2. BotBox chopmysupopannpix mpeqioxenuli onupaercs Ha CJleqyIoULy10 
Teopemy A, moujlyyeHHyto aBTopom mo metony HW. M. Buxorpagosa. 

Teopema A. J[aa Kaocdoe0 yeaoe7o 2<2k<x/Inx, uckatouaa ne bonee 
vem cx /(Inx)™ us aux, ede M>1— ao60e dukcupoeannoe u c s3aeucum 


Auule om M, 4ucao r(x) nap npocmeix uucea k-6ausneyoe us unmepeana 
(0, x) eoipascaemca 6 Bude 


nes) = 21] COS? eT P=) + 0( Ge) 
Ash 


p>2 p—2 


HamerwM OCHOBHbI€ MYHKTLI JOKa3aTeIbCTBa TeopeM. 

Ilycrb x octarounHo BeauKko; F (x) = In? x/w(x). Bui6epem mo60e unc0 
2k mon ycnoBuem F(x) < 2k<x/Inx u He saBastouleeca HCKMOUNTEbHBIM 
B CMbICJIe TeopeMp! A. 

Muoxectso MM Beex map 


[Per Per + 2k], . ~~, [Pass Prs + 2k] 


MpOcTEIx 4Hce k-6.1M3HeLOB, Je%KallNx Ha oTpesKe (0, x), pas6uBaem Ha yBa 
MOJMHO*KecTBa M@, H My: 


[Pres Pec + 2RJEMi, CCHH Pee — Peay > F (x); 


qonosHenve M, Wo M@ oGosHauaem yepes M>.. OueHuM cBepxy 4uCIO UHCeN 
U3 Me. 
VMmeem 


Si ees 


mM, O<2n< F(x) 2M=Ppji—PRi—1) 
2<0-<s 


Jlanee 3ameuaeM, TO BHYTpeHHAA CyYMMa He MeHbIle 4HCJla pelleHni 
CHCTeMbI ypaBHeHult 


P2=Pi—2k; Ps =Pr—2n, pPy= pr —2(n+R) 


B MpocTblx uvcax p; (j=1,...,4), MpHHaqexamux uuTepBary (0, x), Tak 
YTO IIpHMeHAA pesysbTaT pemeta A. Selbeg’a (*), Gyem uMeTD 
x p — 1 (P) 
» Le In? x » if 4\4? (1) 
M, 2<2n< F(x) p p(1—— | 


rye _(p)— 4NcO KJaccoB BbIMeTOB, KOTOPbIM IpHHaswexaT uncia OF 22, 28. 
2(n + k) no mpocromy Mogysno p. Monarasa tenepb A = kn (k? — n?), HaxonuM, 
yto npw p/A 1<x(p)<3, ampu px A yY(p)=4. Hostomy ga mpoxs- 
BejleHua u3 (1) umMeem 


—i1 —2 —1 
M<[] *=30 2=3 Wo}. @) 
Pp p/k p/k p/n(k?—n?) 
p>2 p>3 pxXk, p>s 


Bsoya o603HayueHHa: 

4 
m=[[i+2); e@= YB Ws vo= By 
pit P gh<t<ak-+F(x) oh—F (x) <t<2k 


u T, BMeCTO NepBHIX ABYX MpowsBeyenui u3 (2), MoMyYaem JIA CyMMbI CripaBa 
B cooTHOmeHHH (1) omeHKy 


<Ts(Q)V))"| ae ‘(atay]" ET s(F (4) F(X))*(F (x) (3) 
ree 4259 


Coequnasn oueHKu (1) — (3), HaxoqHM 


p—1 
> l S Siete more p—4° 


>3 


IIpuuumaa Tellepb BO BHHMaHHe COOTHOIMEHHE 
> 1+ 2 me): 
Mr 


B cusly Teopemp A, momyaaem Teopemy 2, a u3 3TOH NocteqHeH, BCMeACTBHe 
; 
Toro, 4TO he B CpeHeM KOHCTaHTa, BbITeKaeT Teopema |. 


§ 3. Tana te Teopembl 3 WOcCTaTOUHO Tex *Xe CpeCTB. Vines Bplpoga 
cocTouT B cJegyrouem. Bmecto dyHKunu F(x), BBegqeHHOH B § 2, Sepem 
dyHKunto D (x) 

In? x 
@ (x) © 


0<DIN< 


B TakoM cuJlyuae OKa3bIBaeTCA, YTO MHOMKeCTBO Mt, He NycTo, a MIA uNcwa 
T (x; D(x)) uncemt MHoxecTBa M, cupaBeqIMBa OleHKa 


xD (x) p—ti 
T (x; D(x) <a fl pare 
p>3 


Jlanee, Kako noceqOBaTebHOCTH MPOCTHIX YHCEM Pps4i),+ + +» PR(str)> 
NpHHayviexalmlux M,, OTBeYAeT YHCIO Pps Mz. OOo3Hauan uepes N maxcu- 
MaJIbHYIO JJIMHy TaKOH MocueqOBaTebHOCTH 43 My, GyeM HMeTb 


TEX) <i (ye UA) 


Orciona, mpHMeHaa Teopemy A, noswyuaem 
In? x bs pa 
NP caayes Tea Ultee oe 


rye B > 0 — a6comoTHasd KOHCTaHTa, YTO H WOKa3bIBaeT Teopemy. 


Tlocrynuuo 
24 II 1960 


UWHTHUPOBAHHAA JIMTEPATYPA 


aH. Mit Bu nor pa 208, Ma6p. itp., . sa, AHeCCCP, 19598" iasPaipiaatons 
Acta math. Szeged, 13, 57 (1949). ® H. A. Kaumos, YMH, 13, B. 3 (81), 146 (1958). 
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Noxnaygn Akagemun nwayx CCCP 
1960. Tom 132, Ne 6 


MATEMATHKA 


B. Tr. JIEMJIEHH 


\M1POEKTHBHBIE HW TPOEKTHBHO-METPHYECKHE MEPEHECEHUS 
B MHOFOOBPASHAX C AD®HHHOM CBA3HOCTbIO WH B PAMAHOBbIX 
IIPOCTPAHCTBAX 


(UT pedcmaeazeno axademuxom IT. C. Axnexcandpoeoim 2 III 1960) 


1. Tlycrb na guddpepenunpyemom muoroo6pa3uu {V"} 3afaH o6bexkT (a;), 
|KOMMOHEHTHI KOTOPOrO NpeocOpasyloTca pH mpeoOpasoBpanun x!’ = x’ (x!) mo- 
|KaJIbHbIX KOOPIMHATHBIX CHCTeEM MHOTOOOpa3ua M0 3aKOHY 
axis) ax? a 4 In det || Ax” / ax” || 
L axe’ ZL (a at 1) ak e 
ConocTaBHM C KaxKJ{bIM BeKTOpOM (é&) 43 KacaTeJIbHoro WeHTpo-adpuHHoro: 
impocrpancrsa {A"} o6beKT 


e F @ 1 

ue = ——>__ 

—a,é! fe 1] ( ) 

|¥3 JIOKaIbHOrO WeHTpO-MpoekTuBHOrO mpocrpauctBa {P”} (1), a Kaxkyomy 
jKoBeKTopy (€;) 43 mpocrpancrBa {B"}, qyambHoro K {A"}, OObeKT 


Dipecmavset «(0 (2) 


143 mpocrpauctBa {Q”}, yBolictBeHHoro K {P”}. 
| OnpejejtenHpie TakKuM OOpa30M COOTBETCTBHA B3aHMHO-OJHO3HAUHHI, Tak 
iKaK opmyvipt (1) wu (2) MoryT ObITb NepenucaHbl B BUze 


t 


Ec = eee ee 3 i 
a,u! +1 : ( ) 
6; = uz; — Q; (4) 
|M He 3aBHCAT OT BHIGOpa CHCTeMbl KOOopaMHaT Ha {V"}, u6o mpeobpasoBaHHA 
| og se : re) i 
|KOMIOHEHT BeKTopa & = = u3 {A"} wm KoBexTopa & = a Be se Lue. 
} x x 
IBIeEKYT 3a COOOH mpecOpasoBaHuA 
| ax” 5 
Zz 
0 ax? 2 
Ti ; : 
1 Alndet || Ox” / dx" ||, ; 
(n + 1) ax! aes 
ax! 4  @Indet || ax" / ax" |) 
uz = pay aS 7 
Ox! (n + 1) Ox? 


[ n n 
|KOMIIOHEHT COOTBETCTBYIOINNHX OOBeEKTOB H3 {P } uw {Q}. 
O6nekT (uo) orpeyemaeT B Kaxkqom {P"} HHBapHaHTHyIo TOUKY, a B Kax- 
om {Q”} — uuBapHaHTHy!O FuNepmMOcKOCTb 
Uoll; ote T= 0, 
4264 


a o6pexT (uf) B {P"} oNpexeiaeT HHBapMaHTHy!IO THMeprJIOCKOCTb 
woui +1 = 0, 
a B {Q"} — MHBapMaHTHy!o TOUKy. 


Cymme Bextopos (& ++ 4’) # KoBexTopoB (& + yz) COMocTaBAAIOTCA, COOT- jf 
BeTCTBCHHO, OOBEKTHI 


Wt if a; (u‘o! + uly’) 


OY o> ee OF 
u; ®v; = u; +0; —Q,, (6) 4) 
a TIpoMsBefeHHio BeKTOpa Ha YNCIO (A-u‘) HM KOBeKTOPa Ha UYHCJO (A= 14) s 
OObEKTHI | 
: A-u? 
Oi = gr 7) 
KO uz =d-u; + a; (1 —d). (8) 


2. Tlycrp ua {V"} sagana addwnnaa cBasHoctb (Ij, =T%;); Torda, nog-\p 
cTaBIAA B CHCTeMy | 


ae? lpi 
—— Vip = 0, 
ant sei hi 


OllpeyeAIOMly!O MapaJieswbHOe Mepenecenve BekTopa (¢), 3HaveHHe NMocseqHero Je 
u3 (3), Nomyyaem | 


5 ae 
tau ul i 
ax® (1+a,u?) hi 
HIM i 
F a aud ve Oa; F ; i 
aa = LesiG ste: (9) 
(1 + a,u?) ax* 1 a ie ax” 
OnpeseiuTesb MOJyYeHHOH CHCTeMbI 
; aut 4 
det ||6, — ————. || = ——— 0, 
: (4 +a,u?) 4+ au? a 


Pa3pemaa (9) OTHOCHTebHO Mpou3sBOAHEIX Ou /Ox*, OyeM UMeTb 


0a; ; i 
= —wiP%, + wins (5 Salen (10) 


ck 


oud 
ax® 
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Ota CHCTeMa OMpeseAeT NPOEKTHBHbI€e MepeHeCeHHA JOKAJIbHbIX LeHTpO- 
MpOCKTHBHEIX TpoctpaucTs {P"} BoA KpHBOH Ha MHOrooOpa3suu {V"}. 


J\elicTBuTeIbHO, WIA BCAKOM rualKoH KpUuBOL 
xP aT) (11) 0 
‘cuctema (10) jaeT cucTtemy OObIKHOBeHHBIX JudpdepeHiManbHLX ypaBHeHHl & 


du? gett ; da; 5) ask 
Oe eee ulus Ea, it) “aE 


KOTOpad Mp HavabHbIx ycnoBuax t = fo |,4 q HMeeT CMHCTBEHHOe pellienne. ff 
=U if 


CnelyeT 3aMeTHTb, YTO NpoeKTHBHOe Mepenecenve {P"} u3 Touku M, By 
Touky Mj, Byouwb KpuBow (11) MoxeT ObiITb OCyulecTBIeHO myTeM ocaeloBa-— 
TCJIbHOrO IIPHMeHeHHA CJleqyIOulMx Tpex NpeoOpasosannli: 1) mpeo6pasosa- 
Hue (3) B TouKe Mo; 2) npecOpasoBaHve NapasembHOrO Mepenoca B 3aaHHOli } 
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apPuHHOH cBA3HOCTH u3 ToUKH My B Touky M, Bao» KpuBol (11); 3) mpe- 
oOpasopaune (1) B TouKke M,. 


B yacruoctu, ecm Kpupyto (11) cuntats 3amKuytoH (M,=M,), To u3 
CJeaHHOrTO BbIle 3aMeyaHusa Nosyuaem: 

I'pyntia YTovJIOHOMHH MpOeKTHBHbIX MepeHeceHHH, OMmpeyeneHHbIx cHcTe- 
moi (10), apmaetes rpynnol, nogoOvoli coorsercrBylouleH rpynne romoHOMUH 
paccMaTpHBaeMOro TpoctpancrBa addunHoK cBAsHOCTH. 


o&. 
Jlamee, paccMaTpupaa cuctemy : - Tz, = 0 u nogcraBaasa BMecto (£;) 
x 
ero 3HayeHue u3 (4), Nomyyaem 


Ou, foe da; 1 
ie UV ip + ( a as a) ; 


Auasoru4Ho peAbiayulemy, 3Ta CHCTeMa OlIpeyesAeT TlepeHeceHve MpoctT- 


n ’ 
paHcTB {Q°} Bomb KpuBok (11), npwuem u Ha 9TOT pa3 rpylna romonomun 


STHX TlepeHeceHul MofoOHa rpynme roOHOMHU MpocTpaHcTBa adduHHol cBx3- 
HOCTH. 


Onepaunu (5) u (7), (6) wu (8) mepecraHoBounbl c onepalluAMH mepeHece- 
HHA BUOJIb KPHBOH. 

3. Ecau cpa3Hocth I%, pumanopa u g;; — OCHOBHOM meTpHyecKHi TeH3op, 
TO B Kaxkgom {P"} Bo3HuKaerT MHBapWManTHad THMepKBaypuka : 


[a;a; — g;)uéul + 2a,w + 1 =0, 
a MHBapHaHTHad PulleplsOCcKOCTb 
Gy alee) 


ONpeyeseHHaA OOBEKTOM (a;), CTAHOBHTCA NOJAPHOH THMepmOCKOCTbIO LeHT- 
pambHoH TouKn (u’ = 0). 

Cuctema (10) onpezenser Tenepb mMpoeKTHBHO-MeTpHuecKkHe TepeHeceHHa. 
Bosee Toro, Bce MpOeKTHBHO-MeTpHueckue MepeHecenun {P"}, ocTaBAAIoUlHe 
WMHBapHaHTHOH TouKy (u’ = 0), Bcerga MOryT ObITb oNpeyeseHbl STOW cHcTe- 
MOH, HOO Ha KOMMOHeHTHI TeH30pa (2;;) WH OObeKTa (a@;) He HaKJabiBaeTca 
HUKaKHX OrpaHHyueHHul. 

SaMeTuM elle, 4TO eCJIH B3ATb 


— 4 a 
ea nie ais 
To cuctemMa (10) npuMeT Bug 
Ou es ipq 4 ha (ae Aa 12 
wah ah eo epemgy eam a mitlarl ie): oe 


M mepeHeceHve JIOKaJIbHbIX WCHTPO-MpOeKTHMBHbIX MpOCTpaHCcTB {P"} 6yyerT 
HHBapHaHTHO OMpeseeHO CXOZHBIM pocTpaHcTBOM a(p(pPHHHOH CBxA3HOCTH. 
Kpome toro, o6nekt (I'4;) ompeqenuT B Kaxkfom {P"} MHBapwaHTHylo runep- 
IIJIOCKOCTb 
wee 
(n+ 4) 
M, TaKHM OOpa3soM, MOJIYYNT KOHKpeTHBIM TeOMeTPH4eCKHH CMBICLI. 
4. TIpennosoxum Tenepb, uTo TeH30p Puyyn (Rj) paccmaTpuBaemoro 
lpoctpaHcTBa aduHHOl CBASHOCTH HMeeT HEBbIPO*KCHHy!IO CHMMETPHYECK ylo 
4acTb 


aes eee 


Rit Rie , 
Pee am 


(13) 
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Tora B Kaxkyom {P"} ompefesneTcd WHBapMaHTHaA TunepKBapuka 


O.: 2 

[aly a dient 

fen ee irae (n ay 

HO, Ha 3TOT pa3, MpOeKTHMBHO-MeTpHyueckue TepeHeceHua OyAyT MaBaTbcw He 
cuctemon (12), a cucTemoH 


ei l= 0, 


q Ae 4 i or. a 
oe = u'l4, (n+ 1) wi ( 53 — aaa is 5 (14) 
rye 14, — pumanoza CBA3HOCTb, MOCTpoeHHaA Jin TeH30pa (13). 

Herpyauo moKka3atb, uro cbopmyuipi (12) u (14) copnagatoT Tora HM TObKO 
Tora, KOryqa HCXOMHOe MpocTpaHCTBO SABJAeTCH MpocrpaHcTBOM MNOCTOAHHOM 
KPHBM3HbI. 

5. B nocsequem cryuae Bcerfa MOXKHO TMepelitH K TaKOH CHCTeMe KOOp- 
uHaT, B KOTOPOH 


ik Vie = Gye + 2c,x' spl 
(Cit, C:, € = const) u det || cc; —c;; || 0. 


Sta cucTema KOOpAMHaT olpefeseHa C TOYHOCTbIO JO MpOH3BOJIbHbIxX 
J\pOOHO-sMHeEHHEIX MpeoOpa3oBanul (”), a ypaBHeHus (12) B sTHx KOOpMHa- 
Tax IIPHHHMaIoT BUY 


out _w [34 (c,4%° +¢,) +4 bei + ;) + Cjptt ge 


(15) 
Ox® C; 7% ei 2c,x° +4 
AnaJorHyuHo, Jia OObeKTa (u;) TOJyyaem 
Ou; ol — 4, Gat C)) — Up (Ciyx’ +6) + C7, (16) 
ax? c, yx +2c,x! cE { 


B 3aks0yeHHe OTMeTHM, YTO eCIH He Mpegnosaratp det || c;c; —c;;|\| 40, 
To (bopmyvibl (15) uw (16) ompeyenat mepeHeceHve o6beKTOB (uw) MH (u;) qua 
CHMMETPHYeCKHX MPOCKTHBHO-3BKJIMAOBbIX MpocTpaHcTs (*). 


MockoscKuh ropoycKoli meqarormuecKkuit MHCTHTyT Tlocrynusio 
um. B. II. [loremKuna 1 III 1960 


IMTHPOBAHHAA JIATEPATYPA 
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J 
(1960). A. Ulu po kos, Tp. cemuHapa Mo BeKTOpH. H TeH30pH. anamnay, B. 8 (1950). 
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Aoxazags Akagemun nayrx CCCP 
1960. Tom 132, Ni 6 


MATEMATHKA 
JI. A. MAPK YWUEBUY 


CTPYKTYPA KOJIEW| HEMPEPbIBHBIX ®YHKILMM 
HA OKPY)KHOCTH C JBYMS OBPA3YIOUMMH 


(I] pedcmaeaeno axademuxom H. H. Bexya 29 II 1960) 


PaccmoTpuM Ha okpyxuHoctu |C|=1 Koyo [9,f] HempepbiBHDIx dynk- 
WH c AByMA oOpasyrouumMu o{C) uf (6), 3amMKHyTOe OTHOCHTebHO paBHO- 
MepHoH cxogumocTH. IIpeqnomoxum, uTo 9 uf pa3sqemsIoT TOUKH OKpyx- 
HOCTH, T. €. JIA BCHKOM Nappi ToueK C,=-G, |C;| = 1(i = 1, 2), Bemonneno: 
mu60 9 (1) —(G), mH60 f (G,) ff (%). Butacuum, KakKUM YCAOBYAM JOIKHBI 
YAOBIeTBOPATh OOpasyloulMe KOVJIbiIla y uf, YTOODI KOMBO [¢9, f] He coBna- 
aslo C KOJIbILOM BCeX HelpepbIBHbIX (byHkuMH C. Yapmep B pa6ortax (1, 2) 
ycCTaHOBHJI, KakOH fOJDKHAa ObITb OOpasyromlan f, uTOOH! [9,f]s—C, Korga 
¢(C) uMeeT cnleuMabHbii Bun: ¢(C)=C, an6o ¢(C)=—C?. Ananornunpii pe- 
3YJbTAaT OblJI NOyYeH HaMH B 3amerKe (*), Korga ¢ (C) = 0", n — mo6oe HatTy- 
pabHoe uncsio. B sToH 3aMeTKe HaMM W3y4aNacb CHCTeMa YpaBHeHHl, KO- 
Topad UCHOJb3yeTCA HM B HacTOAMeH padote. AnalorH4yHOH cHcTemMol MoOvb- 
3yeTca Y9opmep B (+, °). 

B pa6dorax (*,°) Yapmep, oTKa3blBaxAcb OT CHelMaJbHOrTO Bua OHO 3 
OOpa3ylollux, HaslaraeT BeCbMa XKECTKHe yCJIOBHA yx*e Ha O6e OOpaszyr1ollue. 
Vmenuo, oH Tpe6yeT, 4TOOHI: 


A. O6e dyuKkunn ¢(C) u f (9) aBMMCh aHaJIMTHYUeCKHMH Ha OKPYy2KHOCTH 
it]=1u ¢O+0, [C/=1. 

IIpu Takom gonyulenuu Yspmep 6e3 noTepH OONIHOCTH MOF C4NTATb BBI- 
MIOJIHCHHBIM YCJIOBHe: 

B. Ha okpy2KHOCTH HMeeTCH JIMIIb KOHeYHOe MHOxecTBO M ToUeK TaKHX, 
yTO Juin Beakow C€,€ M uwatigetca apyraa touka G€M, gna KoTopol 9 (G)= 
= © (%). 

B unactosmei padore Mbl OTKa3bIBaeMca OT orpaHHuenua A Yapmepa, 
BaMeHAA ero YCJIOBHeM: 

A’. Oynkuua o(C) uMeeT TIpOwM3BOAHY!O, YAOBJIETBOPAIOULy!O YCJOBHIO 
Tempgepa, a f(C) yaonmetBopset ycnopuio Tembyepa. 

Uyo6pl He JelaTb H3/IO%KeHHE TPOMO3IKHM, MbI BCIOLY UpekuoularaeM BbI- 
MOJHeHHBIM Takxe ycopHe B, ofHakO erO MOKHO 3aMeHHTb Oovlee OONLHM. 
Hanpumep, Mbl MO2KeM TO3BONMTb, YTOObI TOUKa (S$) Mpoberama KoHeuHOe 
qucNO pas Ayru KpuBoH 7: }=¢(C), Korga Touka € oMmMcbIBaeT OfMH pas 
oKpy2kHocTb |€|= 1, XoTA HOCHTeJb KPHBOH HMeeT TMO-lpexkHeMy KOHEYHOe 
yHcIO TOUeK CaMonepeceyeHHa. Touno Tak xe paccyKJeHHH MpoxoAAT MIA 
HEKOTOPCrO BH Ja KPMBbIX, HOCHTeJIM KOTOPbIX HMeIOT O€CKOHEYHOe YHCJIO TO- 
yeK CaMorepeceyeHNA H pH Govsee OOUIMX MpeANOMORKeHNAX OTHOCHTEJIbHO 
raKOCTH. 

Teopema 1. Ecau 9(¢) u f(C) yooeremsopaem ycaosuam A’ u B, mo 
Io, FJ ¢C mozeda u moavko moeda, ecau Kpuean 6 Npocmparcmee Oeyx KomN- 
NeKcHolx nepemennox T: 2,=0(6), 22 =f (0), |S] = 1, oepanuuueaem KycoKx 
aHaaumudecKkol nobepxHocmu. 
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Teopema 2. IZycmo o(6) uf (0) ydoeremeopaiom ycaogsuam A’ u B- 
Toeda [9,f]s=- C @ mom u moasko mom cayuae, Koza 


e™ (Cire (dl =0, nmD>d. 
elo 

Teopempt | u 2 apasioTca OGoOuleHHeM Teopem YoapMepa, B KOTOPbIX OH 
mpeqmosaraer, uTO ¢ uf yOBNeTBOpsIOT ycroBulo A *. 

B yoka3aTesIbcTBe BaXKHYIO pOJlb HrpaeT HaliqeHHOe HaMH MHTerpadbHoe 
MIpewcTaBsleHve JWIt YyHKIMH, CBASAHHbIX C PelIeHHeM yIMOMAHYTOH CHCTeMBI 
ypaBHeHult (Teopema 4). OTo MpescTaBseHHe JaeT BO3MOXKHOCTh YCTAHOBUTb 
Teopemy 3, NO3BO/AIOULy!0 10 BUHAY KpwBOH _ B pxAye cyyaeB YTBepxKaTb, 
uTo [9, f] =C mpu mo6on fF. 

Teopema 3. JTycmo (0) ydossemeopsem ycaoeuto B u umeem Henpe- 
polenyto npouseodxyto u nycmo KomMnonenma Do OonoAHenUA K y, COodepscayan 
co, makoea, umo OonoaneHue K Dy necea3sHo, Toeda [9,f] =C npu arodot 
(S), yooeremeopsuowett ycaoeuto Teavdepa. 

Hamerum xogq joKa3atempets. Ilyctb [9,f]-C. Torga cyulecrByeT Hee 
TPUBMaIbHbI ~(yHKUMOHa Hag C, oOpatiaiomuiica B HyJb Ha [9,f], T. e. 
Haligetca mepa dy (C)=£0, ana KoTopou 


i” (6) 9” (6) du (6) = 0, n,m>0. 
|G) =1 
DyxKuna k= ¢ (C) oTOOpaxkaeT OKpyxXHOCTb Ha KpuBylo yx. Torga f (0) = 
=f(e'())=7Q)—oyskuua \, OfHO3HadHax HM HeNpepbiBHad HM yOBsJe- 
TBOpHIOMad ycoBHI0 Tebsepa BCIoLy, KpoMe TO¥eK M camonepeceyenusa y, 
rae f(A) MHOrO3HauHa. Ho ecu &% —Mpoctat fyra ¥ C KOHIaMH, IpHHavie- 
*KallMMH MHoxecTBy M, Tof(\) HelpepbiBHa HM YOBNeTBOpAeT  yCJIOBHIO 


Teapgepa Ha samKuytoli myre «. OdosHauum mepy || (¢()— o(6)) du (O 
c7EM 


yepe3 dy, (C); oueBuHO, \ i” (6) p™ (€) du, (€) = 0, n, m>>0, a us cBolicTBa 
|)]=1 

Pa3qeNHMOCTH OKPy2KHOCTH (yHKUMAMH f MH  HeTPyQHO BbIBeECTH, UTO 

di, () £0. Tlonoxum du () = du, (pt (A)). Torna 


VP O)N" du) =0, m,n>0 (1) 
ag 
(B JaIbHeHfiem 3HakK ~ MbI OyyemM onycKaTb). Paccmorpum cbyHKILuio 


(n) 4 n 
Deh | Solano aera 
Ag 


Oua aHaJIMTHUHa B KOMMOHeHTaX JONOJIHeHHA K KPHBOM Y H B KOMMOHEHTe 
qonomHenua |Dy, conepxamieli oo; DO” (z)=0 B cuy (1). Ilycts G, — 
O2Ha W3 KOMIOHEHT JONoHeHuA K Dy. Bce KOMNOHeHTEI ONOHeHHA K Y 


(1) —_ 
BHYTpH G,,B KOTOppIx M'"’(z)=0, a Takxe D, GyqeMuasblBaTh O6 1a cTaA- 
MH HYJe€BOrO paHTa, COBOKYMHOCTb UX 3aMbIKaHHH O603Ha4uuM uepes 
Q,). Ecau komnonenta D, C G, WoNoHeHus K y MMeeT OOmMyO rpaHHuHy10 


ayry a ¢ Q, To oo” (A) =p’ () FP QO), roe Of” (A) — rpaHvuHble 3HayeHua 


* [Ipumewanue npu Koppexmype. 3aMeTHM, 4TO B JoKagaTembcTBax Yapmepa HeogHO- 
KpaTHO HM CYULeCTBEHHO HCNOJb3yeTCA aHaNHTH4HOCTb OGpa3syiomlux. M. B. PenoproK (°) 
MIpHBOAHT, ccbIiaicb Ha J. A. Anocopa, eMMy O TOM, TO BCAKad 3aMKHYTad WBaxK Ab He- 
npepbIBHO Wupepenunpyemas KpHBast BC” mpoekTupyeTca MapammenbHO BCIOLY MIOTHOMY 
MHOw«ecTBy (—1)-MepHbIX rHMepmocKocTeli Ha KOMMJICKCHbI€ TIpPAMbIe C KOHEYHBIM UnCIOM 
ocoOblx TOueK. OwMOouHO Nosaras, YTO aHaJIMTHYHOCTh HCHomBsyetca YapmMepoM TosmbKO B 
ycnmopuun B, PexopwoK dopmywupyeT TeopempE! YapMepa AA pBax Tb HeIpepbIBHO Auppe- 
PeHLHpyeMbIX OOpa3syroulHx. 
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Hao yHKunn M*(z) B D,. OGosHauan -Ep’ (A) uepes x, (A), a f” (A) uepes 
HY (A), Sytem uMeTb 


(n) n 
Or 4(2) = %1 (2) yi (2), «2 E Dy, 

rye x, (Z), yi (Z)— ynKuMH, FpaHHuHble 3HaveHHA KOTOPbIX Ha o MOUTH 
HBCIONY PaBHbI xX, (A) HY, (A). 

MoxHO aHasIOrH4HO MOKasaTb, YTO BO BCHKOM KOMNOHeHTe DC G, Jo- 

(72) n 
| Saaee Ky OM (2) = x1 (2) (2) +--- + Xe (Z) Ye (Z), IpHyem paBeHcTBa 
WY; (2) = Yi (Z) UMeIOT MECTO TOMbKO JVI JUCKPETHOFO MHO2KECTBA TOUeK BHYTPH 
2 Mbl cKaxkeM B TaKOM CJlyyae, 4YTO OGacTb D umeer panr k. Copoxyn- 
| 3aMbIKaHHH OOslacTeH paHra Rk o6o3HauHM Q,. Mobi JoKa3biBaeM, 4TO 
nh | 

iyukuua RY” (z) = yf(z)-+... + yp (2) avanurnueckas x orpaHnueHHaa To- 


crosHHoH RM" suytpu Qy, rye M= max |f(C)!. Tlonp3syacp stum, Haxo- 
\C|=1 


IMM UHTerpasbHoe mpercrapenue yaa Ri,” (z) 


RY? (2) =yi (2) +... + yil2)= 
DS pm Qe — (ye#-1 — eth), (2) 


A—z 


1 
ene yLOpy211,, 4 -)Rorko—1 
Smecb ¥**-1— o6myan rpaHnua OQ, c Q,_1, OPHeHTHPpOBaHHad B MOJIOXKU- 
RTCIbHOM HanpaBJIeHuH JIA OGmacteli u3 Qy; ko = max R. 

Mcnoib3ya Telepb OrpaHH4eHHOCTb UHTerpasa (2) u yenospue A’, yctTa- 
/HaBJIMBaeM, YTO HOCHTeJIb Y COBMaAaeT C HOCHTeENEM 1 4- 721 +... yhoo—1, 
\(Orcioya BbITeKaeT, UTO He CYLIECTBYeT CMe2%KHbIX OOJIacTeH OMMHAKOBOrO paH- 
ira.) OpventupopaHa KpuBaxn _ wHO0 OAMHAKOBO C Yh + 214... 4 yoko, 
| 4 MPOTHBONOJIOMKHO, T. e&. Y= t+ (yh9+ y21+...4 7%), Orcioga cule- 
WyeT cipaBeAIMBOCTh Teopembl 3: ecu [9,f] =C, To monomHeHve K Do 
i} CBA3HO. 

Jlerko Telepb NOJyYHTb Teopemy 2. 


_ Helicrpytenbxo, ecu \ p2(6). oP Orci (Cdl = 0; Sennen SS 0; waomesto 
|Cj=1 
| o3HayaeT (u60 ¢ (6) £0), ato [9, f]&C. OOparuo, nyctb [y,f]—C. Toraa 
1 \ Me’ (de _ 4 \! a= Oneee De 


aa lan © (C) —z oni? h—z 


lorkyga 


Pr(Svem (Sg (C)dl = 0, n,mD>0. 

\C|=1 
Teopema 4. Ecau [9, f] C u eoinoanenol ycaceun A’ u B, mo 

Ee x d) nh n nh 

poe Aha RP) SP SE EO, Se 
SEY, 

npuwem |ys(2Z)|<M, RPWM—RAA =f"), EQN Qa Maree, ecau 
Dy — Komnonenma Qp— vy, mo y;(z),ZE Dp, i=1,...,k, —KOpNU ypasHenus 
y® + Cy (z) y*@ 2+... +C,z(z) = 0, Koapduyuenmo: Komopoeo C; (z) akanumus- - 
Aol @ Dp u Henpepolenol @ Daz. 
Tenepb MbI MoxKeM OKa3aTb Teopemy |. Iloxaxem, uro ecau [9, f]=—C, 
To T: z,=9(C), 22=f(¢), || = 1, orpanwuupaer kycok aHaJIMTHUYeCKOH m0- 
‘BepxHoctu R B ipocrpaHcTBe JByX KOMIMJIeKCHbIX NepeMeHHbIX. O6paruollt 
baxt uspecten (2). 3a Toukn R-+T npumem TOUKH (Zo, Yi (Zo)), THE 2 Qk, 
k>1, y; (2) —KopeHb ypaBHeHua coorsercTByiouero OQ». Ecau 2) € 7, MpH- 
YeM pesyIbTaHT ypapHenua y* + Cyy*1-+...-+Ce=0 He paBeH HyJI0 B Zo, 
TO B OKpecrHoctu U Touku Z) MOXHO BbIJeMTb k pasIMyHbIX anasMTHYeC- 
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KUX BeTBell pellieHusd ypaBHeHun. O6o3Ha4yHM y;(Z) BeTBb, NPHHMMAIOLLy!O B jf 
Z) 3HaueHne y;(Z)). Torgqa coBoKymHocTb ToueK (Z, yj (z)),zE€U, oOpasyeT | 
OKpecTHOCTh TOUKH (2,4; (Zo))@R, avamuTHYecKH TOMeoMOppHy!O KPyTry. ff 
Ecau B 2) pe3yJIbTaHT ypaBHeHua OOpalilaeTcd B HyJIb, TO, Tak Kak HYJIM ff 
pesyIbTanta JMCKpeTHbI BHYTpH Qs», ToUKa (2, Y;(Zo)) OKaKeTCA TOUKOM ff 
pa3sBeTBIeHHA lopayKa p—l1 (ecam y;(Zo)—kopedb Kpatuocru p). IlycTb & 
Tellepb A, €Y, HO ho€ M, mpwyem Ao JexUT Ha rpanvue uByx obsmacteH Dz hf 
u Dey, panrop coorsercrpenno k,k+1; RO. Tycrb yy (Ao), -- +, Yr (ho) — Ff 
KOPHH ypaBHenusa, coorBercTBy1oulero Dz, He paBHble f (ho); OHH CoBlayaioT 
¢ KOpHAMH ypaBHeHus, cooTBeTcTBylollero Dp41, He PaBHBIMH f (Ay). OOo3Ha: 
uum uepes 38 min |f (Ao) — yj (Ao) |. Torga B cuay HempeppiBHocTH Koappu- § 

1<j<r =f a | 
UveHTOB ypaBHenua B Dz (u B Dp41) CyulecTByeT OKpecTHOcTh V TOUKH Ao, 
B KOTOPOH KOPHH ypaBHeHHA MeHbIue yemM Ha 6 oTMMYAaIOTCA OT Yj(hy), 1H 
<j<k. B xaxyolt touxe z,6€V 1 Dz, B KOTOpOH pe3yibTaHT ypaBHeHUA G 
He paBeH HYJHO, HMeeTCH POBHO f KOpHel (Ha30BeM HX KOPHAMH TNepBOW 
rpyumpl), qa KoToppix | y;(z1)—f (A) | > 26, l< jr, u k—r kopuen, 
WA KOTOPHIX jy; (21) —f (Ac)| << 8,7 <j <k. Bprgenaa B OkpecTHOCTH 2, aHa-# 
JMTHYeCKHe BeTBH H- OCYIECTBIIAA aHaJIMTHYeCKOe TIpOow2KeHHe BHYTPHIF 
VM Dp no TouKun 2,€V 1) Dg, Mbl CHOBa OT KOpHel NepBoH YTpytbl IIpHxo-—e 
uM K KOpHAM TlepBolt rpynmpl. Orciofa cuefxyetT, YTO CHMMeTpHyecKHe PyHK- 


IHU, COCTaBJIEHHbIe H3 KOpHeH nepBoh rpynmpr Cy = —(y, + ... + Yr),.-- 
..C, =(— 1)'y,...y, — OHO3HaUHbIe aHasMTHYeCKHe OrpaHHyueHHble (PYHK-# 


OHH aHasMTHuHbI BV u pe3yabTaHT ypaBHeHua y’+Ci(z)y7 1+... 


eG (z) = 0 umeet BHytpu V yucKpeTHoe uncsio Hye. Utrax, ecam y; (Ao) =f 
=f(ho), TO (ho YF (ho) ELS ect yj (ho) FEF Oo)s TO Cho» Yj (so) — astreOpan-f 
yeckad TOUKa pasBeTBIeHHA R (B YaCTHOCTH, MpaBuibHad TouKa). Anaso-fh 
ru4uHO uccseqyerca cnyyal, Korga \)€M. Jaa scakoro KEY, ABJIAIOMe- fh 
rocd TpaHHYHOK TOYKOM HeCKOJbKUX OOJaCTeH, OJMH M3 KOpHeH ypaBHeHHi, 
COOTBETCTBYIOMIMX STHM OG/IaCTAM, paBeH f(A); TakKHM OOpa30M, rpaHuuen Ri 
ABJIAeTCA BCA KpuBat I. Tax kak I’—npocraa kpupas, To R cBa3HO.H 
TeopemMa ycTaHoBsiena. 


Iloctynusio 
26 II 1960 


HMTHMPOBAHHAA JIMTEPATYPA 


1 J. Wermer, Proc. Am. Math. Soc., 4, Ne 6 (1953). 2 J. Wermer, Am. J. Math.,#f 
76, Ne 4 (1954). 3 JI.A.MapxKymesuu, YMH, 12, zB. 4 (76) (1957)... * J. Wermer,p 
Ann. Math., 67, Ne 1 (1958). ®° J. Wermer, Ann. Math., 68, Ne 3 (1958). ° M. B. Def 
noptwk, Hayy. Joka. BpICHI. KOJbI, ~u3.-MaTeM. HayKu, Ne 2 (1959). 
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Joruane Akanemun nayrk CCCP 
1960. Tom 132, N 6 


MATEMATHKA 


B. TIOHOMAPEB 


HOPMAJIBHbIE MIPOCTPAHCTBA KAK OBPA3bI HYJIbMEPHbIX 


(IT pedcmaeaeno akacemuxom II, C. Aackcandpoeoim 29 III 1960) 


B sto paOoTe oKa3biBaeTca culeqyioulad 


OcnoBpHasa Teopema. BcsaKoe nopmanoHoe npocmparncmeo X 6eca t 
ABANEMCA OOPAZOM HYALMEPHOeO (6 CMbICAe MAaAOtL UNOYKMUBHOLL pasmepHOcMU 


ind) mxAosxecmea DC D* npu nexomopom nenpepoleHom 3amKnymom, 6uKOM- 
NakMHOM, Henpueocdumom omo6bpadtenuu *. 


Jlonomuenue. Tak kak DCD", mo eec npocmpancmea D ne npeeoc- 
xodum t; mak Kak X HOpmanbHo, mo HOpmanono u D. 

Ecam X 0KambHO OMKOMMAKTHO, COOTBeETCTBEHHO [apaKOMMaKTHO, cueT- 
HO- WJM CHJIbHO NapaKOMNAaKTHO, TO, B CHJIY H3BeCTHBIX Ppe3yJbTAaTOB (cM., 
HalpuMep, (*)), TeM 2%e CBOHCTBOM aBTOMaTHYecKH OyzeT OONaqaTb u D. Or- 
cloja, B YaCTHOCTH, CJleyeT, YTOB Cyuae CHAbHO NapakomnakTHOro X MHO- 
»*ecTBo D OyjeT HysIbMepHO HB cmbIcue dim D = 0. 

1. IlepexoqumM kK OKa3aTesIbCTBY OCHOBHOM Teopembl. KaHnoHuyecKHM 3aM- 
KHYTbIM MHOKECTBOM, KaK W3BECTHO, Ha3bIBaeTCA BCAKOe MHOxecTBO A, 
ABIAIOMULeeCA 3AMbIKAHVEM HEKOTOPOTO OTKPbITOTO MHOMKeCTBa (3a KOTOPOe 
BCera MOMKHO MpHHATb OTKpbiToe xnpo JA MmuHoxecTBa A). 


KaHOHHUYeCCKHM NOKPbITHEM MpOCcTpaHcTBa Ha3bIBaeTCA BCAKOe 
KOHEUHOe TOKPbITHe, 9JIEMCHTAMH KOTOPOFO ABJIAIOTCA KAaHOHHYeCKHe 3aMKHy- 
TbIe MHOXECTBA C JH3bIOHKTHDIMM OTKPbITbIMH AApaMyU. 

Ecau kKaHOHMYeCcKOe MOKpbiTHe @ cueqyeT 34 KAHOHH4YCCKUM 
IOKPbITHEM &, T. €. BMHCaHO B HeYro, TO: a) KaxXKjJIblM 9/IeMeHT MOKpbITHA 
a’ COMe€pXKUTCA B CMHCTBEHHOM 9JIEMeHTe NOKPbITHA &% HO) Kahl 9eMeHT 
TOKPbITHA &% ECTb CYMMA COJepKallMxcH B HEM 9ICMEHTOB HOKPbITHA ao’. 
JipyruMu caoBaMv: MOKpbiTHe @ ecTb NOApasM@eMeHHe MOKPHITHA «&. 
Beskoe MHOXKeCTBO KaHOHHYeCKHX MOKPbITHH aHHOTO MpOCcTpaHcTBa MbI Oy- 
J@M CUMTATb YaCTHIHO YNOPAROUeHHHIM B CMbICIe TOJbKO 4YTO YNOMAHYTOrO 
OTHOWeHHA NopayKa. MuoxectBo & = {a} KaHOHHYeCKMX MOKpbITHH mpoct- 
pauctpa X OyeM Ha3bIBaTh HSMCAbYAIULUMCA, ECJIM BbIMOJHeHO CJle- 
qyloulee ycuIOBve: KakoBa Obl HM Obla TOUKa x € X uM ee OKpecTHOCTh Ox, Hali- 
TCA TaKOe MOKpbITHe &, YTO 3Be3a TOUKH X B MOKPbITHM % (T. e. CyMMa 
cofepxKallux TOUKY xX 9JIeEMeHTOB MOKPbITHA &) COMepKUTCA B Ox. Hanpas- 
JICHHOe H3MesIbUAIOULeeCA MHOXAKECTBO KAHOHHMYCCKUX MOKPHITHM MpoctTpaHctBa X 
Ha3bIBaeTCAH MpocrO WeNbiO NOApasse MCHUH NPOCTpaucTBa XK: 


* Uepes D* o6o3HauaeTca «OOOOMeHHEI KaHTOPOB AMCKOHTHHyyM Beca t», T. e. OHKOM- 
MaKT, ABIAIOUMiicaA TOMOMOrHUeCKHM MpousBeseHuem t MpocrpancTB D,, KaxkKoe 3 KOTOPbIX 


COCTONMT H3 KOHeYHOrO YMCA H3OMPOBaHHbIX TOYeK, IIpH ITOM OObIUHO CUHTAIOT (4TO He Ha- 
pylWwaerT oOWlHOCTH), yTO iD COCTOHT H3 JByX U30JIAPOBAHHbIxX To"eK;, HAM ynoobHee OTKaSaTbCA 


OT STOTO OrpaHHyueHuaA. 
Oro6paxenne f: D— X naspipaetcA OHKOMMAKTHBIM, ec mpoobpas fox Kax- 

mofi touku’ x @ X ectb GuKomnakr. OroOpaxenne f mpoctpanctsa D Ha mnpocTpaHcTBo x 

HasbiBaeTca HEM PHBOMMMBIM, ec Ip oTOOpaxkenuu f HUKaKOe OTNUGHOe OT D 3am- 

kKHyToe MHowecTBo F (_ D ue oToOpamaerca Ha BCC Xe 
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Jlerko jlOoka?KeM lipeqvioxKeHve: 

Jlemma 1. Bo ecakom nHopmanoHom npocmpancmee X Beca t UMeemcA Yen 
noOpasdeneHutk MOWWHOCMU Tt. 

IIpexe Bcero: BO BCAKOe OTKPbITOe MOKPbITHe W MOXKHO BIMCATb KaHO- | 
HuuecKoe (3TO oKa3aHo, HanpuMep, B (*), ru. 6, § 4). Ilycrh %—6a3a jf 
MOUHOCTH t MpocrpancTBa X. PaccmaTpwBaem cuctemy {2 BCeBO3MOXKHEIX ft 
«OvuHapHbIXy NoKpbiTu Buga w = {U, X\[V]}, rae U u V, (VJ)CU, saBasa- 
joTCa auleMeHtamu 6a3bl %. Mompoctb cucTrempt Q papua +t. B Kaxyjoe |p 
w€Q BoucbiBaeM KaHOHMYeCKOe &. JlerKO BUseTb, YTO NOJyYeHHOe MHOKe- ® 
CTBO Le = {ao} KAHOHMYeECKUX NOKPHITHH ABJIAeTCH H3MCJIbUAIONIMMCH. Uro- | 
6bl NOJYUNTh U3 HerO HaNpaBMeHHOe HM3Me/bUAIOUleecA MHOXKECTBO Ka- 
HOHHYeCKUX MOKPbITHH (T. €. HY2KHYIO HaM Lelib MOJpasfeseHu) MOWLHOCTH Tt, 
WOcTaTOUHO TONOJHUTb cHCcTemMy Up BCCBO3MOXKHBIMH KOHEYHbIMH MPOK3Be- 
JICHUAMM BXOJAWMX B Hee NOKPbITHH, NOHHMaA NO], MpOWSBeeHHeEM G1... On IF 
KaHOHWYeCKHX MOKPbITHH o4,...,%n KAHOHMYeCKOe NOKpbITHe &, QJIEMeCHTAMH — 
KOTOPOrO SBAAIOTCA 3aAMbIKAHHA BCEBOSMO2KHBIX HellyCTbIX MHOKECTB BuIA 
TP, a---OTPn, rae T; — orkppiroe aqpo Kakoro-HWOy]b 3JIeMeHTa MOKPbITHA o;. 
Jlemma | yoKa3auHa. 

2. Hapsny c mpocrpaucrBom X seca t 6yfeM paccMaTpHBaTb eFo On- 
KOMMaKTHOe paciuiupeHue X Toro xe Beca t. Ilyctb B X aHa Wellb NOJ- 
pasqenenult L = {a}, a = {Aj,..., Aye«} moulgoctu t. Torga LU= {a}, re 
a = {Af,..., Ate}, AF= XO Al, aBaneTCA WenbIO TOspasqemeHui mpocr- 
pancrsa X, upuyem A; = [AZ] mopsnoK a’ >a ua’ >a— O1MH HM TOT x*e. 

Jina Kaxyoro « = {A{,...,A%«¢} paccmoTpuM KOHeUHOe MHOKeCTBO 


De ae ee 


HaTyPaJIbHbIX YHCe, CHAOKEHHbIX MHJCKCOM % M TIpH a’ >a BY onpeqensem 
npoekumo @: Dy —>D,, nonaraa @ j* = i*, rye it =i ects HOMep eJ\MH- 
CTBeHHOTO sulementa A7 Ga, cofepxKamlero WaHHbii snement Af Ea’. 

Takum o6pa30m nmosygaem OOpaTHbli cneKTp {Da, ®%} ¢ mpelebHEIM mpo- 
cTpauctsom D = lim(D,, ®z ), ABJIAIOUMMCA OMKOMIaKTOM, JlexKallMM B TONO- 
JOrvyecKoM Mpou3speyenuu D* = lI Dz. Tlostomy Bec 6uKomnakta D ue mpe- 

aeéx 
BocxoguT +. Ilycrb § = {iz}€D. Cucrema {Aj} ectb nenTpupoBanHas cucrema 
3AMKHYTLIX MHOXKECTB OMKOMIAaKTAa X, mostomy ux mepeceyenue Hemycro. 


Tak Kak cucTema L = {a} — usMeJIbyalolladcsa, TO Mepeceyenue Aj, COCTOUT 
a 


JMIIb U3 OMHOH TouKH x= 1 A; € X, uw MbI Momaraem f— = x. Srum onpe- 
a 


eneno oTo6paxenue f: DX. 


a 


O6osHayum yepes U; = 6 (ED, ig = i) coBoKyMHOcTb Tex ToueK EED, aaa 

° ° 77a . 
KOTOPBIX ig = i. OTH U7, i= 1, 2,..., S*, ABAIOTCH IPM JaHHOM & JM3bIOHKT- 
HbIMH OHKOMMaKTaMV, OOpa3syIOWIMMH NOKppiTue 6, OuKomnaKta D. Copokyn- 


77a _ | 
HOCTb Bcex U; (pH BCeBO3MO%KHBIX «) OOpasyeT Oa3y Oukomnakta D. [pu 
39TOM, OYeBHIHO, 


PU;C A. (1) 
Otcioqa u u3 Toro, uro cucTeMa XL = {a} H3Membyaronlanca, cpa3y cuelyert, 
yTO OTOOpaxenne 7: D->X xHempeppiBuo. 
3. Hasopem Touky €= {iz}€D oTMeyeHHON, ecnu ( A? =£ A; tToraga 
a 
HETIpeMeHHO : 


nN Al =n Ar, = fe X. 
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MuoxkecTBo BCeX OTMeueHHBIX ToYeK —€€D o603HayHM yepe3 D 4 NO02%KUM 
a TIM Qa a 
Ub ie se=ae Bhd Wes Cra (Onn od 2 


Hoxaxem, uTO WIA KaxkqoH Touku x€X umeem f ‘xCD. B camo gene, 


ecu [id Kakoli-Hu6yqb Toukn — = {i,}€D umeem fé =f) Ai, = EKO 


Aa 
x= 1(X 0 A;,) = 1 Ai, a 270 M 3HauNT, YTO E—oTMeyeHHaM TOUKA, T. e, 

He3 a 
ae D. 

Orciola cpa3y culeqyetT, uTo, o603Hauaa gepes f: D—> X oro6paxeune f, 
paccmaTpHBaemMoe JIMlb Ha D, nowyyamM HelpepbiBHOe OHKOMNAKTHOe 
oToOpaxkeHne Tpoctpauctpa D BX. 

JlokaxxemM paBeHcTBO 

[Ura (2) 
OTum OyjleT TakxKe JoKa3aHo, To f ecTb oToOpaxkeHve MHOxecTBa D Ha 
Bcé MpocTpancTBo X (Hu, cuieqoBaTebHO, f —oTOOpaxeHue mpoctpaHcTBa D 
Ha Bcé X); Kpome Toro, u3 (2) cnemyer, uro sce U; HenycTbl 4, 3HauHT, 
D sewsy naoTHo B D. 

Bxaoyenve f U; C A; caenyer u3 (1). 

Octaetca JOKasaTb Oolee TpyaHOe yTBepxKeHve: WIA KaxKOH TOUKH 
x€Aj;° natimetca Takan Touxa EE US, aro fé = x. 

-TlepexoquM K 3TOMY oKa3aTebcTBy. Sanuuiem L = {a} B Buse BHOWHE 
yNopsAOGeHHOrO MHOXeCTBA, TI€PBbIM 3JIEMCHTOM KOTOPOFO ABJIAeTCH Oo: 

Dave LOR Oy et ee OOO «oh, K< Wz). 


IIumem ama Kpatkocru A(0) smecto Aj? u A(u) BMecTO Ai*. IIpegznouo- 


X%KUM, YTO JIA Bcex p<) BblOpaHE! A(w)Ga, Tak, 4TO XG A(u) u 4TO, 
KaKOBbI Obl HM Obi MOPAAKOBbIe GHCNa py,..., U4, <A, B3ATbIE B KOHEYHOM 


YNCJIe, CYIECTBYe€T B HEKOTOPOM Q, CJI@JYIOULeEM 3a BCEMH O%,,.-., %, (T. e. 


BIMCaHHOM B HX), MHOxecTBO A(v)j) x, cofep»xauleeca Bo Bcex A(t)... 
..., A(u,); pH 9ToM coBceM He TpeOyerca, 4TOOHI OblIo v<). HoKaxem, 


GTO Cpe 3SJIEMCHTOB TIOKPbITHA &, COZepxaWlMX TOUKY x, MOXKHO HalTH 
Takoe A(A), 4TO, KaKOBbI Obl HH ObIWIM MOPAAKOBbIe YMCA fy,..., U., MCHb- 


mue vem 4+ 1, cyulecTByeT CHOBa MOKpbiTHe a, culeqyoulee 3a BCeMH 
Oui +++, %,,, H B HEM aulemMeHT A(v)} x, cofep»KallMiica BO Bcex A(\), .. 
...,A(u,). Tlyets taxoro A(v) HaliTH Heb3a. ITO 3HayHT, YTO AA MoOoro 


5 ax 
A; € COW — 1 ) 2. ai ehe's S 
2KECTB 


, MOX%KHO HaliTH TakyIO KOHeYHY!O COBOKYIHOCTh MHO- 


(i) A (34 eee A (i a)> iy. Bein eb, 
yTO He cyllecTByeT HHKakoro A (v) 5 x, Coep2kalllerocsA BO BCeX MHOKECTBAX (i) 


oN Og CaN 
M, Kpome Toro, B A;. O6bemuneHue Bcex cucTeM (/), i=1,2,...,8 °, mpez- 
cTaBiseT COOOH KOHeYHYIO CHcTeMy o MHO2KeCTB A(u), B= py,---,hB, <A; 
WIA Hee, CJICOBATEIbHO, CYLIECTBYeT My, C/eMYIOUlee 3a BCCEMH M&,,---,M%,, 


H B HeM HeKoTopoe A(v’)} x, Bo Bcex A(u) Go cozepxameeca. Bepem noxppl- 
THe ay, Clelylomee BL 3a ay HU 3a a. Bay, cymlecTByeT MHoxeCcTBO A (v) 5 x, 
cojlepxxameecn B A(v’) M, 3HaYMT, BO BCX MHOKeCTBAX Ka%KON U3 cucTeM (Z) 


. a ar 2 oo 
MOM le 2p. ,/S an Ilyetp A;” = A(A) €%, —CAHHCTBEHHBIN comepxKallun 
MHOxecTBO A(v) SJIeMeHT MOKpbITHA o&,. Torga A(A) comep2KuTCH BO BCeX 

: aK 
3yleMeHTax cucTembl (i) H B A; — BONpeKH Mpesnoso*Kenul. 


Urak, MbI MOX%KeCM NO HHAYKUNM BO BCAKOM &, BbIOpaTb TaKOH 9I/IeEMeHT 
A(\)} x, 4To Aa mo6oro KOHedHOrO YncuIa OTOOpaHHbix Hamu A (Ay),.--, A (Ay) 


4* 1274 


HalijleTcd oy, BIIMCaHHOe BO BCE ,,.-.,%2,, H B HeM guiemeHT A(v)) x, 
comepxKamulica B A(hy),..-,A(Ay). Orcioqa BbITeKaeT: eC Oy > %, B X, 
TO HempemeHHo A(M’)C A(A). B camom jeje, AA HeKOTOPOrO My, CHeTylo- 
mero BY 3a a7 (H 3a %,), HeKOTOpoe A (v) a, conepxuTcaA B A(X’) HB A(A), 
tT, e. A(X’), coornereTBeHHO A (A), CCTb CJ MHCTBEHHbIM COLepxallMl MHOXKECTBO 
A (v) 3s1eMeHT NOKPbITHA &,, COOTBETCTBEHHO &,, OTKY Ha YTBEp*KMeHHe A(\)DA(’) 
cpasy cuenyer. Mbt oTroOpaiH a JaHHow TOUKH xX 110 OAHOMYy CcofeprKa- 


lemy ee ayleMeHTy Aj, B KaxkJOM MOKpbITHH & TakKHM OOpa30M, 4TO TIpH 
a’ >o B YX nenpemenuo Aj,,C Aj, IpHyeM pH &% = %) OTOOPaHHbIM 9leMeHTOM 


spasetca umenno A%*. Ho rorma TouKa — = {ig} @D ecrb oTMeyeHHas TOUKA, 
mpuyem €€U;? un fe =x. PapencrBo (2) 20Ka3aHo. 

4, Jloka3aTeibeTBy 3aMKHYTOCTH OTOOpaxkeHuA peAMOcblaeTcs 

Jlemma 2. ITycme © —6uxomnakm, seocawut @ D; od03Ha4um 4epe3 
U,@ seesdy amozo Oukomnakma 6 noKpolmuu 6. Kakosa Oot nu Oblaa oKpecm-— 
Hcmo OM 6uKxomnaxma M e D, cywecmeyem makoe a, umo U,zM COO. 

Toxas3ateaperso. Ilycrh OW —takaa oKpecrHocTs Oukomnakta 
B D, a0 DAO® =O. Jloxaxem, 4TO cymlecTByeT Takoe %, 4TO 3Be3za ; 
U,@ 6uxomnaxta © B $, cosepxutca B OW: Tak kak DAU,zD =U,O 
u DAO® = O09, to 2TuM OyneT DOKa3aHa MH JIeMMa 2. 

Tlyctb up mod0m a Oukomnaxt B, = U.D\OM+A. Torga cucrema 
{B,} UeHTpHpoBaHa H, CaefoBaTejbHO, (| Bas A; Oepem Touxy §&€ 1) Ba; 

a a 


IIpH m060M « OHA coyep»xKuTCH B HeKoTOpom U7, mepecekatomemca c O; 
Ho U7, coyep»autwe Touky §, o6pasyloT 6a3y sToli TouKH B D; nosTomy 
E€(D] = DO. B To xe Bpema €€D\ OM —nbl npuwiim Kk UpoTuBopeynD. 
Jlemma 2 yoKa3aHa. 
5. OroOpaxenuue f npoctpauctBa D Ha nNpocTpaHcTBo X 
34MKHYTO. TpeOyetca 2OKa3aTb: KaKOBO Obl HH ObINIO OTKpbITOe U CD, 
mHoxecTBO V = X\ f(D\ U)=6@(xEX, fx CU) Beex x€X, Aaa KoTo- 
ppx ftxCU, orkppito Bp X. Ho ecau O=—4y GU; zo, movemme rs 
cyulectByeT Takoe a, uro UzD CU. Tlostomy V ecrb cymMMa BCeBO3MOXKHbIX 
* = * 

MHOmeCcTB Bua Vz = 6 (xEX, fix Cuz), rye UzCU ectb Kakoe-HHu6yfb 
MHO2KECTBO, ABJISIOWCeCA CYMMOM HeKOTOPbIX H3 93JIEMCEHTOB TOKPBITHA 4, 
Hu a—m06oe. Utrax, AocTaTOuHO WOKa3aTb, ITO MIOG0e MHO2XKeCTBO eh OTKPbITO 
WIM YTO ero OMOMHeEHHe 


X\ Va = 8 (x EX, fx A(D\ Ui) # A) = fF (D\UY) 


samkuHyTo. Ho D\ U, ectb cyMMa Tex u43 mHoxecTB Us €6,, KOTOpble He 


* 

BOUINWIM B KavyecTBe ClaraeMbIxX B cyMMy U,, Tak 4To MHOxKecTBO f (D\ Un 
KaK CYMM@ KOHCYHOrO YHCIa 3A4MKHYTbIX MHOxKecTB [U; = A7, 3aMKHyTO B X. 
YTBepxKTeHHe JOKAa3aHO. 

6. OroOpaxeuue f: D+X nenpusonumo. B nporusnom cayyae 
cyllecTBoBasio 6p Takoe U7, uro f (D\ U7) = X. Ho At —2nement KaHoHu- 
yecKOrO TOKpbITHA @, SHAaYHT, CylMecTByeT TOUKAa x »€A?\ D Aj. Ecau 

f# 
1% le yd RW) é 
Xo = feo, & = {iz}, TO HempemenHo i, = i, T. e. & GU7, Tak uro f (D\ UZ) X. 
Hala TeopeMa NOMHOCTbIO JOKa3aHa. 


Ilocrynusto 
21 III 1960 


WMTMPOBAHHAA JIATEPATYPA 


1M. Henriksen, J. I1sbel11, Duke Math. J., 25, 1, 83 (1958 2 
¢aHApos, KomO6unatopxax Tonomorua, M.—JI., 1947. ; Ss ate 


1272 


Aorxago Akagemun nayx CCCP 
1960. Tom 132, N 6 


MATEMATHKA 


JI. B. CABHHHH 


O ABHOM BbIPA)KEHHH ®OPM CBS3HOCTH 
KBA3HCHMMETPH4YECKOFO MPOCTPAHCTBA 4EPE3 3HAUEHHA 
TEH30POB KPHBH3HbI Kh KPYYEHHA B HEKOTOPOM TOUKE 


(ITpedcmaeaexo axademuxom C. JI. Co6oreeoim 20 I 1960) 


KBasHCHMMETPHUCCKHM NPOCTpaHCTBOM a*@MuHnHOd CBA3- 
|HOCTH Ha3biBaeTCA MpocTpaHcTBo adpMHHOM cBA3HOCTH C KOBapHaHTHO 
NOCTOAHHBIMH TeEH3OPpaMH KPHBH3HbI H KpyyeHua. I]. K. Pamesckum O6piio 
MOKa3aHO, UYTO BCHKOe KBa3HCHMMeTPHYecKOe MpocTpaHcTBO — OAHOpOAHoOe 
mpocrpauctso (*), a BCAKOe OHOpoAHOe MpocrpauctBo G/H c rpynnoli mpe- 
oOpasopanHui G u cTalMoHapHol rpynnof H u Takoe, uTO KapTaHOBa MeTpuKa 
rpynnnt G ua H_ nespipoxyenHa — KBa3gucuMMeTpuueckoe (7). CBaA3HOCTb 
' B lpocrpancTBe aduHHOH cBA3HOCTH A, B TIOJBHXKHOM pelepe 3ajaeTcaA 
PaNKHMH JIMHeHHBIMA udPepeHWWasbHbIMA (opMamu w/ (d) u w (d), 3aBH- 


CALIMMH OT KOOPAMHAaT Mpoctpanctsa uw’, u*,..., Wu", BTOPHUHbIX Napamer- 
pOB NoyBHMxKHOrO perlepa u"t!,..., uu AHdepenuManos du’, du* (i=1,2,...,n; 
—a=n+l,...,L); Popmp! w! — mMHeHHO He3aBHCHMble (POpMbI, B KOTOpbIe 


| BXOJAT JIMWb Qudpepeninap du’. 
Bsenem o603HaueHHa: 
[Sw (d)] = dw (d) — da (8), (1) 
[1 (8) @2 (d)] = ©, (8) @2 (d) — oy (d) @, (8). 
B npocrpaucrse addbHHHOH cBaA3HOCTH A, HMeIOT MeCTO ypaBHeHHA CTpyK- 
TYPbI ; 
[8% (d)] + [oe (8) o* (d)] = Spg? (8) 9 (d); (2) 


[8e0} (d)] -+ [oe (8) of (2)] = — RE}, pq? (8) 9 (d), (3) 


rye R: 5, pq — TEH30p KPHBUSHbI; Spg—TeH30p KpyyeHHA mpocrpancTBa Ap, 
B TlOJBH2KHOM pemepe; 6 un d—CuMBObI AudspepeHuMaJIOB OeCKOHEYHO MaJIbIX 
JIMHeMHO He3aBUCHMbIX CMeWeHH, IpHuem Takux, uTO bdf —ddf = 0 qua mo- 


6oli no Kpalineli Mepe 1Ba2K [bl HelipepbIBHO Aud(pepenuupyemon f =f (u*,..., ur, 

ut, ..., w+). Kak noKa3anHo B (+), ypaBHeHHA CTpyKTypbl rpynnb! ABHKeHUE G 
KBa3ucuMMeTpHueckoro A, = G/H uMeloT Buy 

[3° (d)] + ater [4° (8) Y° QI = Spa? (8) 4" d); (4) 

[3b (d)] + cBad™ (8) 9° (4) = — bpd? @)$%CA), (5) 


DEN pol Lesa ns rec F Gain WS Nn heey Tee 
Kpome Toro: . 
w} (d) = aja" (d), of (d) = ¥ (d). (6) 
BesMunubl Sa Qi, —Opq, Cha — CTPYKTYPHble KOHCTAaHTHI rpynubl G. Cpas- 
nupas (4), (5), (6) ¢c (1) u (2), Nomyyaem 
R‘j, i ames QivOpae (7) 
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Ecau ypaBHeHua CTpyKTYpbl HEKOTOpOH rpynnipl JIu uMmeiwT BHA 
[Sb @ = Bice’ ©); Ts Bere (8) 


TO, KaK XOPOINO u3BecTHO U3 OOulelt TeopHu rpynn JIn (*), KOSppuuMeHTHI 
bic (uw) GasucHEix opm 4’ (d) = dk (u)duS B KanonMuecKHx KOOpsMHaTax 
uX (K=1, 2,...,7) UMeIoT B MaTPHUHOH 3allHCcH BUY 


Gu) = Saab", Fw=lokWi, B= Be’. ©) 


Mer mepeligem K KaHOHHYeCKOMy pellepy (m0 OAHOMY B Kaxjoll ToUKe) Cc m0 
MOLIbIO YCJIOBHA 


te Ot Stet lyett He 2; Meanie (10)8 


Tak kak e Hac u*=0, To Aa Haxoxgenua 4 (d), $%(d) ocTaTOuHO 
HaliTH di, d7. W3 (9) BugHo, 4To JIA 9TOrO HYXHO paccMOTpeTb (B™ \o 
Ba Vi ieee aie OYeBHHEIMH paBeHCTBaMH 


=m t =\i (Sm\k =\l (Ss m\% =m a \h = vk =\a ;=m\B8 
(B"™); = (B).(B"); + (B)a(B");, (B"™); = (Be (B"); + (B)a (B");. (1) | 
[laa crpyxtyppt (4) u (5) BesegcTBue ycoBua (10) HMeem | 
Be= Siu, Be =—bdiw, Bo=a wu, BeE=0, (12) 
0 0 0 0 


rye By} —snauenue matpuust By upu u* = 0. Tosromy (11) umeer sug 
0 


Eryn Rey. ea mey. as 


NWO dF 0 Oo AG 


Uckmouas Cay u3 (13), nomyaum 
ar 


J 
(Oe) Ss. (Bry + Ni (B") p= Rivslus, Sh= Bi. (14) 


Bpipaxenua (14) uMewrT cMpica HayvHaa c m=O. Vcnomp3ya eme (6) 
(12), (14), nosmyaaem 


00 
ole = Wahi = — Rijn” Dy ay (BO. (15) 
m=0 
Takum o6pa3om, 
00 
ae me op = — Rij saute, 


(16) 


npwyem ce nomonp10 (14) wu (12) umeem 


O =2 Sib a: Nit, bS = duty qb" = Sigal, “i,j, k= 1, 2)e nce lee 
m+2 m+1 0 af 
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Jina pelienud ypaBHenua ee nepeeM B BeKTOpHoe MpoctpaHcTBo 2n 


nepemenupix §* (a = 1, 2,..., 2n). Paccmorpum Bexroppi e Takue, YTO a = O, 
ante ue ({=1,2,...,n), u matpuny Dé tTaKyio, To "Di == 0), pit = == si, 
Dit = "Ni Di4;= 8), i=1,2,...,n. Torna ypaBHenue (17) moxHO nepe- 
MHCaTb B Bue 
ee = Dee, Fad’, et = Sidul, (18) 
m+1 m 0 0 
V3 (18) caenyer 
Br Ct pee | ee tO) Pe tative EO ee etre (19) 


Bseyem dopmy Q* raxyro, uTo 


YV=¢, AM aai. (20) 
Toryja, OYeBHAHO, MMeeT MecTO pa3vlo2%KeHve 
< 4 
a ae a 
Oe Ameen (21) 
i SametuM, uTo ecan (byHkuua f(A) mpezcraBumMa cremeHHbIM pazom 
ye AdmA”, TO BO3MOx%xXHO jemeHne f(A), qaxe ecu A — BprpoxKjeHuaa 
m=1 


maTpuua. Ilog = = 1 (A) OyeM NOHHMATb pay y Oy Ata 


m=1 
Yura (19), nonyyum Aasee 
oy ke @ =. eo _E 4 re t (ee (BDB) _ | 0 =e 
a= (7) =( 5) (ia) =o + ape) (a) = (5) 
Dee 3 eet es © = {—10 = a 
pete oe (DB) Gi=(G)) B=Cop) Fa(sy 
(22, 
wll ei ee OF TY TE ao aoe, PH ea fh) 
=(; ,), BDB=—(, ‘.)-—% Selsel, T=Uell 


gt o dul 
rad he ss e hone ° me e a ie 
poke wal) =|" \ ro ): i (0 Ve ea 
A du” 


Ecm paccmarpupaemoe KBa3vicuMMeTpyyeckoe A, OlycKaeT cylecTBo- 
BaHHe KOBapHaHTHO TNOCTOAHHOrO HeBbIPOAXMeHHOFO 110/102 UTEJbHO-Olpere- 
J@HHOFO TeEHSOPHOrO NovIA ¥,,(u), TO, KAK MOXKHO NOKa3aTb, Oa3HCHbIe POPMb! w+ 


-MOryT ObITb BbIOpaHbl Tak, ‘uTO 
n icy 0 2 ad 
ds? = os (w‘)? = (0 @) + (_] = 0, ¢ Q). (23) 
t=1 


Takum Bbi6opom Oasuca H Bocnombsyemca. Torga 


Auanoruunpie (24), HO HeCKOJbKO Oosee CJIOXKHbIC BbIPaxKeHHA MOXKHO 


WaTb WH B CJiyuae 3HaKOHeOMpesesIeHHOH MeTPHKH. 
Ecan, B YWaCTHOCTH, MpOCTpaHCTBO CHMMeTPHYeCKOe, TO 


). 


oil 
| 
oO 
Dl 
| 
Zo 
Sule 
| 
Ss 
=| 
I 
2 
~l 
| 
as 
=ll on 


(25) 


Ucnomp3ya (24), nowyuum 


ds? =wo=du ( aye) du = du (ee | du. (26) 
N 2N 
®opmysbl, SKBHBaeHTHbIe (26), BrepBbIe nosyyeHsi IT. A. Wupoxoseim (*), 
OWHaKO COBepweHHO JpyruM MyTeM. 


VuctutyT matemaTuku 
Cu6upeKoro oTzetenua AKxanemun HayK CCCP 


WMTHPOBAHHASA JIMTEPATYPA 


Ilocrymusi0 
18 I 1960 


171. K. Pamescxkunu, Tp. cemuHapa no BeKTOpH. H TeH30pH. aHasu3y, B. VIII, 
82 (1950). 711. K. Pamesexkunu, Tp.cemuHapa no BeKTOpH. HM TeH30PH. aHauHsy, 
B. IX, 49 (1952). 3H. T. We6otapes, Teopua rpynn Jlu, 1940. 21S Ariens 
poxkos, Martem. cOopx., 41 (83), Ne 3, 364 (1957). 
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Aornuagn Akanemun nayx CCCP 
1960. Tom 132, N 6 


MATEMATHKA 


AleicTeuteabHbI Yen Bosrapckoi AKagemuu nayK JiieGomup H. UAKAJIOB 


Ob OBJIACTHAX OMHOJIMNCTHOCTH HEKOTOPbIX KJIACCOB 
‘“AHAJIATHYUECKHX ®YHKUMK 


(ITpedcmaeaexo axademuxom H. M. Buxoepadosoim I III 1960) 


Ecam npouspoquana P,(z) MHorounena P,(z) cTeneHH n>1 He oOpa- 
UlaeTca B HyJb B Kpyre |z!|< 1, To, no Teopeme C. Kaxea (4), MHorouseH 


| KAK MOXKHO YBeJIMYHTb pawuyc OMHOJIHCTHOCTH B Teopeme Kakes, Y4HTbIBaA 
| pacnpeyejenne wyseH P,(z) BHe equHuYHOrO Kpyra. Meroy, KOTOpbIM MBI 
| MOJIbSyeMCA, OCHOBaH Ha CJleqyloulei emMe. 

JlemMa. JTycmo n> 1 u yeaoe. Paccmompum n noaoscumencHolx uucer 


: bi 
P,(Z) ONHONMCTeH B KOHUeCHTpHyecKoM Kpyre payuyca sin ae Mp! moKaxKem, 


1 Oy, Oe, ... 5 On, CYMMa KOMOpuLx S = Dh ax He npeeocxodum 7/2, un KOm- 
MACKCHOLX “UCEA Uy, Ug, .. +, Un, MOOYAU KOMOPoLX YOOBAeEMBOpAIOM HepaéeeH- 
_cmeam 

[Wels asinig,. Riise <a. gas. (1) 


|ITpu amux npednonomenuax Oelicmeumenonan wacmo npouseedeHun | (1 + uz) 
k 

| 

HeompuLyameNona: 


Re |[(1 + ux) > 0. (2) 
k 


SHaK paeencmea @ coomnowenuu (2) umeem mecmo auulo npu S=n/2, Up= 
One f ay Roa 
Wetrsinae *; k=—1, 2,..., 0, Usd u,=—tsinage §,-k=— 1, 2, 2.2 


Tloxasateaberso. Tonoxum up = re, 1+ up= pe *, rae O< 
|< re<sinap u px > 0. Momuno mpeqnomarath, aro — 2/2 <de< 10/2, Tak 
|Kak cos, > 0. Mcksmoyan eg 43 ypaBHeHHlt 


| 1+ rpCos Oe = pecost,, esi oe = pesin dg, 
| Haxoqum 
sin by = reSin (pe — dx); 


|sin be|<te<sinae, | Pel Goes (3) 


Die < Dae <F. 
k 


V3 sTHx COOTHOWeHHH CeqyIOT YTBep2%K CHUA JIEMMBI. 
Teopema 1. ITycmo Q(z)—MHoeouneH om 2 CmeneHu nN > 1, KOpHu 


|KOMOPO2O 21, 22, - ++» Zn HE PABHbL HY AO, U NYyCMb a tars 
Tozda mnozounen (n-+ 1)- cmenenu 


P(z) = \ Q(z) de 


eo 


odnoaucmen @ Kpyee |z|<r, ede uepes r Ob03Ha4eH nonowcumenbHolll KopeHos 
YpasHenun | 
.\ . r ™T 
>} aresin —= >. 
rp 2 
k 


TFlokasatTeuabcTso. He orpanuynpad OOWHOCTH, MOXKHO MpeMNoarathy § 
yTo Q(0)=1 4u, cileqoBaTeJIbHO, 


zZ '] 
a= (1-Z). (4) 
2 
k 
Bpl6upad MpOW3BOJIbHO MM MOORKUTEILHIX YACEM M1, Hy, ..-, Sn, MOMYMHCH-\§ 
“| TT 

HbIX YCJIOBHIO ee M IpHMeHAA JIeMMy K Tpo“sBeyenu1o (4), 3aKJII0- 
yaeM, YTO JeHCTBUTeIbHad YacTb Q(z) HeEOTPHIaTeJbHa, eCJIM 

Zz ° : 

2! <sin ap, PAG aastelers 

k 

T. @., ecu |z| He NpeBocXOZMT HaHMeHblero U3 NpousBezenut 


resin ape Oe = 12 Aee. SN: 


Uro6p noso6patTb a, HaHOoulee BHITORHDIM OOpa3s0M, 3aMeTHM, UTC MOKHOF 


MOKa3aTb CYUIECTBOBaHHe NM MOMOMKUTEMbHBIX YCE A, &, ..., %, MONG 


HeCHHbIX HepaBeHCTBY ya, < <5 , JIA KOTOPbIX HaMMeHbIUee H3 4NCeT 
rsina, resina,, ..., rasine, (5) } 


WMeeT HavOoubilee BO3MO2xKHOe 3HaueHve. MpbI mMoKaxKeM, YTO JIA 9TOFO HeOO-\ 
XOJMMO MH JOCTaTOUHO, YTOOHI BHINOJHAJIMCh YCOBUA 


, T . , . , . , 
Dia =>,» frSino, = r2Sin ep. .—p.sine,. 


B camMoM fesle, MycTb 4HcJO U: — HAMeHELICS u3 uncer (5) — uMeeT js 


HavOoJlbluee BOSMOMKHOe 38HayeHHe. Ecuu ban < TO MOXHO OIIpeyeJHTb 


5 > 
T% 
MOJIOMUTeCJIbHOeC YHCJIO € Tak, YTOObI BbITOJIHAJIOCb H€paBeHCTBO >) Me <G “3 21 


re a =a,-+s. B TakoMm ciyyae HaMMeHblee M3 UHCe rpSina, Oyner } 


Ooubile Y, UTO HEBOSMOXKHO. C Apyrok cTopoubl, ecmH uucsa (5) He paBHbl 
Mexy CCOOH, TO Cpe HHX NO MeHbIeH Mepe OHO, HaNpuMep fmsina, | 


Gombe p. Tlonaran ag =—a,+e aa k=Em u am =a, —(n— 1)e, 3aKsno- } 


“a , | 
YaeM, ATO Dian = Dia, M UTO Tipu AOCTATOYHO MaJIOM TIOJIOMKUTEJIbBHOM 6 |} 


Kaxkqoe U3 YUCe reSin a, Goble pw, T. e. TOKE MpMXOMUM K MpOTHBOpeUHbO. | 
Ec o6osHa4yHM Yepes rf OOmlee 3HateHHe uvcen (5) HM MCKIOUMM 


Os a, ares on 3 ypaBHeHul 
ed cod T . , 
DY 2.= 5 r,sing, =r (R=1, 2,..., n), 
‘TO HOJYYHM WIA fF YpaBHeHHe 
a r T 


k 


KOTOPOe HMeeT B TOYHOCTH OHH MOJIOMKUTCIbHbIM KOPeHb, TaK Kak ero JleBaa 
YaCTb ABJIACTCA BOSPacTalolleH (Pyke OT rf, Korgqa r u3sMeHsetca oT 0 TO 
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avMeHblWero H3 4NCe ry. B Kpyre |z|<r umeem ReP’(z)>0, orxyaza, 
ak H3BeCTHO, CieayeT, TO dynKuuA P(z) ognoumetHa B |z|<r. Takum 
6pa30M, TeopeMa JjOKa3aHa. 

Cnenyiomad TeopeMa Jaer GOosee KOHKpeTHbIe yKa3aHHA OTHOCHTebHO 
sHaveHHA Payuyca f B 3aBHCMMOCTH OT paciipeseieHua KopHeli P’ (z) = Q(z). 
n 


Teopema 2. O6o3Hauum wepes m HamypaaoHoe uucAao < 5 Uuepes 
a Se eee ee ole : 

uucno R = sin ——: ae 
R R aed ey ORD) Ecau m u3 KopHeti muozo4unena 


Zz 
Q(z) = lI Pass aexcam @ Konoye 1<|z|<R, a@ ocmanonole n—m 
k=1 k 

Haxodamca @ obaacmu \z|>R, mo paduyc odHoAucmHocmu r mHoeo4neHa 


a (Z) = \Q@) dz, onpedenennolti us ypaeHenua (6), Oydem Oonrvwe paduyca 


4 Tw v 
sin q > Komopeutt Oaem meopema Kaxea. 
Jlokasateapcerso. Ilycrb r — nosoxuTenbHblii KOpeHb ypaBnenus (6), 
jirde re=|2e) HOS tro... rn. Samumem ypaBuenne (6) B copme 
| m n 
. | is =) : if T 
Pp aresin =e Dene Gilgen ae 
lp Tp 2 
1 m+1 


B meppy!o cyMMy BMecTO fr, HofctasHm 1, a Bo Bropyio R. Torga nomyaum 
HepaBeHCTBO 


5 2 ip 
marcsinr +(n—m)arcsinz >>, 


| 
} 
| 
| 
| 


uw3 KOTOpOrO cuIeLyeT, YTO MOJOXKUTCIbHDIN KOpeHb r’ ypaBHeHua 


Pane | ttt T 
marcsinr’ +- (n — m) arc sin = => 
, T 
MeHbilue r. Iloycrapaaa 3HaueHve R, 6e3 Tpyya HaxogyM r’ = sin Pipe Ta- 


: Te 
KHM o6pa3om, if SU aed UTO H JOKA3bIBaAe€T TEOPeMy. 


vi 
Cnenctsue. pu m=1 umeem R = 2008 55 - M3 tTeopemp 2 3a- 


1 wT 
KiouaeM, 4TO ecIH |Z,;=1 HU | 2e| > 2c0Sso 5 pHi =72; 3st. wayne 


MHOrowleH P(2)=\ Qe) dz OJHOMMCTeH B HeKOTOPOM xKpyre |z|<r, rge 


wT 


7 SS Sihal Ace 


B 3ak04eHve 3aMeTHM, 4TO ecu MHOroUeHDI Q,(z) uw Q(z) creneneli 
p 4 q He OOpamaiorca B HYJb Mpu z=O0, TO Halll MeTO, MOXHO MpHMeHHTb 


«K dyHKuun P (z) = Q1 @) dz, T. @. YCTaHOBHTb e€ OJHOJIMCTHOCTS B HeKO- 


Qs (2) 
P > 
TOpOM Kpyre c weuTpom z=0. Ecau Q,(Z) = II ibe HQ. (z) = 
k=1 
Dita hil) 
= Il Cea , TO JIerKO JOKa3aTb, TO B Kpyre |z|<r, rye r—noso- 
k=p+1 " 
pP+q 
o . fi T a “s 
XKMTCJIbHbIM KOpeHb ypaBHeHHA >) are sin pe oe euCTBUTeIbHaa 
k 
1 
qacTb (~yHkuuu R(r) = = 5 HeOTpHILaTeIbHa H PyHkuuA P (Zz) OMHOMCTHA. 
2 
BosrapcKaa Tloerynusio 
AkayemuaA HayK 29 Tig 960 


IJMTHPOBAHHAA JIMTEPATYPA 


1S. Kakeya, Tohoku Math. J., 11, 5 (1917). 
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Jloxaagn Akagemunu nayx CCCP 
1960. Tom 132, N: 6 


MATEMATHKA) 


= 


3. F. WYTOB 


ONPEEJIAIOWIME COOTHOWMEHHSA KOHEYHbIX NOJIYPPY NM 
YACTHUHBIX MPEOBPASOBAHMK 


(ITpeécmaeaeno axacemuxom A. H. Maaouyeeoim 15 II 1960) 


1°. B nactosimei 3amerke HalijeHa cucTeMa OMpesematoulux COOTHOMeHHH 
NOJYrpynnbl BceX YaCTHYHIX NpeocOpasopaHHu KOHEYHOFO MHOKeECTBA, COsep- 
*Kallero 7 >4 2/IeMeHTOB, a Tak?Ke ee NOANOMyrpyMlbl BCeX B3aHMHO-O]HO- ip) 
3HAUHbIX UaCTHYHbIX Mpeoc6pasoBaHul. | 
TepMHHbI: MOpoxWaloulee MHOXKECTBO NOJYpyilbl, HeMpHBOAHMOe TOpox- 
Warollee MHOXKECTBO, COOTHOMEHHE NOJYFpyMMbl OTHOCHTEIbHO MOpOmMarowlero 7 


MHO*KECCTBa, CJICICTBHEe COOTHOIWeHHH, CHCTeMa OT pee] AIOULHX COOTHOIIeCHHH If 


NOMYTpyNMbl ynoTpe6AloTCA B OObIYHOM CMbIcCyIe (CM., Hallpumep, (?)). Ecau ff 
COOTHOMeHHe UW = VU TOJLYIpyNMbl ABJIAeTCA CJIECTBHEM COOTHOIMeHHH UL STON | 
nowyrpynnbl, TO 6yqeM TOBOpHTb, 4TO UW NpHBOAUTCA K V pH Mo- 
MomU X. 

2°, Tlyctb €2— muoxectBo uncer 1, 2, ..., nm, no>4; A; uw A, —nog- 
mMHoxecTBa ©, mpuuem A, u A, MoryT ObITb nycTbIMH. Oro6paxenve A, Ha 
A, HasblBaeTCA YACTHUHLIM Mpeob6pa3zs0BaHHemM MHomecTBa Q. Ecan 
pH YacCTHYHOM MpeoOpas0BaHHu a uNcJIO i OTOOpaxkaetcaA BR, TO 3anHwemM 
ai =k. Copokynuoctb W, BCeX YaCTHUHBIX MpeoOpasoBaHult mHoxecTBa Q v 
COBOKyMHOCTh V, BCeX B3aHMHO-OJHO3HAUHEIX UYaACTHUHBIX mpeoOpasoBpannit 
MHOXeCTBAa { OTHOCHTeEbHO OOLIMHOTO YMHOKeHUA YACTHUHBIX NpecdpasoBanuli 
ABNAIOTCH NosyrpynmamMu. OOosHauum uepes H, nomyrpymmy Bcex mpeodpa- 
30BaHHH MHoxecTBa 2 u uepes S,—rpymny Bcex B3aHMHO-OJHO3HAaUHbIX 
npeoOpasopannl us H,. BBegzem culeqyioulue oOosHaueHua: 


er NP AsIm cual 10 
1 FS hei OM Se al GP nse eae 


gre pe Tes. ee ; 
eal teh deen (2<i <7). 

Hispectuo, uro MHoxectTBo My BCeX Cy, Cz, ..., Cn ABJISCTCA HEIpHBOLH- 
MBIM T1OPO%KaOWNM MHOXeCTBOM rpynnbt Sp, a mHoxecTBo M, scex 
CoC3, ++» Cn» A ABJACTCA HEMPHBOAMMBIM TMOPOXaloukuM MHOKECTBOM Mosy- 
rpyunst 7, (*). Tlycts MJ, — MHOMECTBO, BCEX .C5,C3,,5 . . , Cn, Gy, Vig 
MHO2KECTBO BCEX Cz, Cz, ..., Cay A, Qy. Herpyquo moKxasatb, uto Ms, u 


My, ABJIAIOTCA HEMPHBOAMMbIMH NOPO*KLalOULMMH MHOXKeCTBAMHU COOTBETCTBEHHO 
nowyrpynn Vz u Wa. 

3°. Ilycrbc? = e, c,a,c; = a;. Paccmorpum cenyionty1o CHCTeMy COOTHO- 
menHut nosyrpynnbl V, OTHOCHTeIbHO MHOxecTBa Mz: 


1. Onpegerstouyve cooTHomenHa rpynmst S, oTHocuTembHo M, (cm. (?)). 
Ageia e0) = a), Gia, ara, a? = ay. 

3. Axl; = Cig, Ajly = Coa; (BKI< nN). (24) 
4. C201Q2 — QQ. 
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4°. MoxkHO JOKa3aTb cyleqyiouMe Tp seMMBI. 
JIemma 1. Ecau ui =k (u€Sp, i€@Q), mo coomnHowenue 


ua; = aApgu 


noayepynnel V, AeAnemca Ccaedcmeuem coomHowenuti (X,). 
Jlemma 2. Coommowenua 


A;Apy = A,0;, A=a (l<i, R<n) 


noayepynnol Vn AeAsIOMCA CaecOcmMeuAMU CoomHOWeNUti (24). 
Jlemma 3. ITycmb ij; in, ...-, tg @nepecmanoska ducen 1,2)... 27) 
2<m<cn. Ecau daa u, v u3 Sy, umeem mecmo 


Uly = Vip (M+1<k<n), 
mo coomnowenue 


UQ;,Q;, .-. Ay, = U0;,0;, ... Q 
m m 


noayepynnol Vy, seanemca caeOcmeuem coomHowenutt (21). 

5°. Teopema 1. Cucmema coomnowenuti (X,) aeanemca cucmemoii onpe- 
(OeAMIOWUX COOMHOWeHUI noayepynnet V,(2°) omHocumereno nopostdartyeco 
mnoocecmea Mz (2°). 

JlokasateuaperTso. Baarogaps swemmam | u 2 kaxgoe cioBo nosy- 
Tpynns! V, oTHOcuTebHO M, mpv noMouM cooTHOUIeHHi (X,) UpHMBoANTcaA K 
COBY Bua 


Hag) say LG Sy, lila et Oe <a 


B CHJIY CKa3aHHoOroO BbBIMWMe WIA WOKaA3SaATeJIbCTBA TeCODEMbI WOCTATOUHO JO- 
| Ka3aTb, 4YTO Kak oe COOTHOMEHHE TNOJIYPpYyHiibl Vn Bua 


UO; Ai, ++ + Ain = UA; Aj, +++ Ais (1) 
mye u, VESn <i< 1.) Sim h<h< . es Sim, OSM, m<n, 
ABJIACTCA CJIENCTBHeEM COOTHOWeHHH (44). Ilycrb t,, ig, ..., én — mepecta- 
HOBKa uncer 1, 2, ..., n. Jlerko BuyeTb, YTO ecH B MOMyrpynme V  BBpI- 


NOJHAeTCA COOTHOIWeHHe (1), TO 
Hey, 8 ip — ap,  UWn= i, (a korn Mie er) 
Orciofa cuienyeT, ¥TO cooTHOWeHHe (1) HMeeT BHI: 
UQ;,0j, .-. Aj, = VAi,Aj, --- Air, (2) 


re uip = vig (m+1<—keon, OS m<n). Ecru m=0, 1, To u uv omn- 
HaKOBbl, TO9ITOMY B 9TOM cayyae COOTHOWeHHe (2) ABsIAeTCH cJleqCTBHeM 
cooTHomeHul (X)). Ilycth 2<m<n. Tora corsacuo semMe 3 cooTHOUeHHe 
{2) aABsIAeTCH CJIEQCTBHEM COOTHOWeHHH (2). 
6°. PaccmorpuM cJleqylouly!o CHCcTeMy COOTHOIMeHMH nonyrpyunel Wp, (2°) 
OTHOCHTeJIbHO Tlopoxaiomlero MHoxectBa M, (2°): . 
1. Onpenensiomjue cooTHouleHua nosyrpyunb! H, oTHocuTelbHO M, (?). 
2. CootHoweHua 2 wu 3 43 CHCTeMbI COOTHOWeHHH (24). 


SL == A, Cia = GGi{ds, 0,0 = da. (Xe) 
ANG, = Os. ; 
7°. MoxHO yOKa3aTb culeqyroulve JBe JICMMbI. 

Jiemma 4. ITycmp u@ Ay; 1€Q; 11, tg, ..., tm — MHOoCeCNeO Bcex ma- 


Kux anemenmoe uz Q, Komopole npu u omobpastawmca @ i. Toeda coomHo- 


menue 
Q;U = Ua;,Q;, --- Qi 


noayepynnoe Wy Agasnemca caedcmeuem coomnowleHuu (Xe). 
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: 3 : { 
Jlemma 5. ITycmo i,, ip, ..., in—nepecmanoexa aucen 1, 2, ..., Ny 
l<mc<cn. Ecau Oaa u, v u3 Hy umeem mecmo 


Uig= Vip (M+1<k<n), 
mo coomHoweHue 
UQ;,Aj, ++. Gin = UG;,4;, -.+ Ai, 


noayepynnol Wy, Aeasemca caeOcmeuem coomHowenul (Xp). 
8°, Buarogapa memmam 2, 4, 5, aHaslorMuHO JoKa3saTesbcTBy TeopeMpbl I, 


MOKHO JOKa3aTb CJIeMyrolllyio Teopemy: 
Teopema 2. Cucmema coomuHowenuti (Xp) Aeanemca cucmemou onpede- 


ASIOLUUX COOMHOWeHUIL noayepynnol Wp (2°) omHocumerbno nopostdarowe2o 
MHooacecmea My, (2°). 


Iloctynusio 


YyMypTcKu rocyapcTBeHHbIit 
4 II 1960 


nearorHyuecKHH WHCTHTYT 
um. Jlecatunetun YAO 


UHMTHPOBAHHAS JIATEPATYPA 


es, Yu. 3an. JleHuurpamck. roc. meq. uuct. um. A.W. Tepuena, 89 


Jak, Vel, 18) © j9) oy , 
H3euwutart, Matem. c6opy., 45 (87), Ne 3 (1958). 


b 
GIN (95S) sete Aer eA 
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Jloxnayn Anagemun nayxr CCCP 
1960. Tom 132, N 6 


_KHBEPHETHKA H TEOPHA PET Y/JHPOBAHHA 


P. X. 3APHIMIOB 


OB AJITOPHTMYVYECKOM OFFHCAHWK MPOWECCA COUMHEHWA 
nS MY3bIKH 


(IT pedcmaeaeno axademuxom C, JI. Co6oneseim 80 I 1960) 


Tloapilenve 9JICKTPOHHBIX WHpOBbIX MaIMH MpHBelO K paciliMpeHuto Kpy- 
ra HeMaTeMaTHYeCKHX MpoOeM, WOMYCKaloulux auIrOpHTMuyeCcKOe oMmuCaHHe HU 
|MOJeIMpOBaHve Ha MallIMHaX, B YaCTHOCTH MpoleccoB, CBA3AHHbIX C TBOPYeCKOH 
ACATeMbHOCTbIO YemOBeKa. HecomHeHHO, BeCbMa MpuBJeKaTebHOM ABJIAeTCA 
‘MOMbITKA CO34aHHA aJIFOPHTMa, HMUTHPyloulero B KaKOH-TO Mepe Mporecc 
COUMHEHUA MY3bIKH. 

CounHeHHe MYS3bIKH ABJIS€TCA OYCHb CJIOXKHBIM MpomeccoM, KOTOpPbIi, pa- 
3YMeeTCA, HeJIb3H COPMAaIM30BaTb MOMHOCTbIO. OHaKO MOXHO BbIJeHT- 
HeKOTOpble OOULMe MOJOXKeCHUA HW MPHHIUMMbI KOMMO3HIMH, KOTOPbIMM (3a4acTy!0 
| MHTYHTHBHO) PYKOBOCTBYeTCA YeNOBeK pH COUMHeEHMH MYy3bIKH. Kpome toro, 
‘HallpuMep, B TeOpHH MY3bIKH KJIaCCMYeCKOrO CTHA CYLeCTBYIOT OlpesesIeHHbIe 
3aKOHbI, KOTOPble Heb3H HapyllaTb (3allpelleHve MapasiebHbIX KBMHT HU 
| OKTAB IIPH TrapMOHH3allHM, paspellleHHe HHTepBasOB MU JP.) H KOTOpbIe MOryT 
ObITh YUTeEHbI MPH CO3qaHHH paccMaTpuBaeMoro aJIropuTMa. 

_ Mpbpmuitenuve sesnoBeka Ip CO“UMHEHHH MY3bIKH MOXKHO PaCCMaTPHBaTb Kak 
cBoeoOpasHy!0 YIpaBJIAIOULy!O CHCTeMy, HM B CHJIy HefocTaTouHOrTO Uu3y4eHHA 
Q@YHKUMOHMPOBaHHA STO YMpaBJIAIOUleH CHCTeMbI WaHHbIM aropuTM, yuu- 
THIBAIOWNH JIMIb HeOobWWOoe 4HCIO OOMMX MOTOKeHHH Mpomecca, ABIAeTCA 
MaTeMaTHYeCKHM SKCIMepHMeHTOM JWI H3yYeHHA CaMOro polecca co3sqaHuA 
MY3bIKH, a TaK»Ke JIA BbIACHeHHA sJOrHYeCKHX BO3MO%KHOCTeH Mawinubl. [pu 
pealusaluu arOpHTMa Ha MallMHe BbIABJIAIOTCA HM Apyrue 3aKOHOMepHOCTH 
paccMaTpHBaemoro Mpomecca, KOTOPble MOXKHO HCHOMIb30BaTb IPH ycoBepllleH- 
| CTBOBaHHH aJIrOpHTMa. 

Hactoasiad padoTa MocBaAlleHa ONMCaHMIO aJITOpHTMa, MMMTHPYtOlllero 
Mpouecc COUHHEHAA OMHOTOMOCHOH MHCTPyMeHTaJIbHOM MY3bIKaIbHOM MbeCHI. 
B KayecrTBe WJIOCTpaluH MpHBOMUTCA Mbeca, COUMHEHHAA MalIMHOM «Y par 
NO mporpaMMe, peaJIM3ytOUlel OMMCbIBaeMbIM aJITOPHTM (CM. HKe). 

§ 1. B coorBetcTBuH C OOULMMH NpHHUMNaMM CTpOeHHA My3blKaJIbHOrO: 
MpOusBeseHuA aTOpUTM TpexycMaTpuBaer CleqyIoulMe MOMO*KeHuA: wt 

1) TIneca mpencrapnser co6oi TpexuacTHy!o My3biKaibuyio dbopmy ABA 
Kak HauOoulee pacnpocTpaHeHHy!O CTPyKTypy MHCTPYMeHTAabHOTO MpOH3Be- 
menus. A u B Koutpacrupl mo mys3bike. TlogpoOuee 0 crpykType Mbecbl Oyler 
cKa3aHo B § 2. 

2) Kaxyasa pasa Mbechl KOHYaeTCA Ha OAHOM M3 TpeX OCHOBHBIX CTYyTeHel 
spykopsga (1, III, V) (Azz) *. : 

3) He momycKawres cielyroiiMe Moxpaq B OMHOM (BOCXOAMeM MIM HH- 
CXOJAIeM) JBHXKCHHM Ba WMPOKHX MHTepBala MeJIOQMM (HallpuMep, KBUHTA 
M ceKcTa) (p73). es 

4) Uvcno Hot, Clelyiomlux No_pA B OXHOM JBMXKeHHM (BOCXOTAIeM WIM 
HUCXOJAllleM), He IpeBbliiiaeT wecTu (Az). 

5) Jlvana30u BbICOTH! OrpaHwueH ABYMA C MOJOBMHOH OKTaBaMu (Pp 72). 


* B ckoOkax 3Jecb MU Jlamee yKagaH onepatop mpuBeyenHol B § 3 mormuecKoli CxeMbI” 
peawusyIouluH BanHoe MOMOwKeHHe. 
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6) CuHKonbI Yepe3 TaKTOBYIO YePTY MOMyCKaloTCA JMUIb C NyJIbTa yupaByl 
JIGHUA MAlIMHbI (p4;). W 

7) B Menoquu Oombulee 4HCO HOT HJeT NOWPAR B OMHOM ABWKeHHn 
pH MeHee INMpOKHX MHTepBaswaX M@KAY HUM, T. e€. HMeeM OoJlee NaBHbIh 
MeloquyecKOH pucyHOK c Oovlee peqKOH CMeHOH HalpaBJieHHA [BH XKeHHA. 
Vs Hao6opor, MeHbille HOT HJeT NOLPAL B OAHOM JBYXKEHHM TPH WIMpOKUX UH- 
TepBalaxX M@XKLy HUMH, T. €. Np OOubIUIMX CKauKaX MeOAMYeECKOrO PUCYHKa —% 
Oonee%uactad cMeHa HalpaBsieHHA JBHXKeCHHA. OTO NMoMoOweHve PeasMsyel 
rpynma onepatopos Ax) + p73, WpelcTaBIAWWuxX coOoM CaMoperyJMpyloulylo 
cuctemy, M jpyrue (cM. omucaHue joruyeckol cxembI § 3). 


CorslacHO aJITOpHTMy MeJIOJMA Wbecbl NOMyuaeTcA CJeELYIOWLMM O6pasom. 
J\IMTeMbHOCTH HOT, HHTepBaJbl* HW YuCNO HOT, UAYULMX NMOApAT B OJHOM JBH- 
XKCHMH, BbIOHPaIOTCA C MOMOLLbIO CIyYaHHbIxX uNCced (As). Bri6op stor nomuuHeH 
H3JIOXKeHHHIM BbIWe WpaBusam. IIpowecc nomysyeHua TaKOM MeOAMH MH UMUTH- 
pyeT Mpoecc COUMHeEHHA MeJIOMM YeOBeKOM. 

§2 Tlonyuatomjasca OHOrOOCHad My3blKaJIbHad IbeCa UMeeT TpexuacTHyt0 
cdopmy ABA co ca#enyrouleh cTpyKTypoli 


181 HPs Y21 13083 (*) 


Couetranne a181 (a TakxKe H2B2, yry; (¢ =2, 3) usm Bs) Ha80BeM Ne pUOROM. 
[lepuoy memutce Ha TBa NpeAAoKxenusa au, Pi ut. gn. Mpeqnoxwenne 
COCTOHT H3 4 TAKTOB. 

Silecb pa3iMuHble OYKBbI (He3ABHCHMO OT HHJeKca) oOMpesemaoT pas Mani 
PHTMMYeCKMH M MewOAMYeCKMH XapaKTep COOTBeTCTBYIOULErO MpeqwioxwKenua, 
IpHueM XapaktTep peqiomKenui a u B cxozeH NO pHTMy HM MeO_MM, a Y — KOH- 
TpacTeH 10 OTHOMeHHIO K a HU B (B COOTBeTCTBHH Cc dopmoi ABA). Onna u ta 
Ke OYKBa He3aBHCHMO OT HHJeKca oMnpeyedAeT OMH M TOT *Ke PUTMMUeCKUE 
pucyHOK HM MesOAMYeCKUM XapakTep Mpeqviomwenud. MuyeKcnr xe pH ofHOn 
M TOH xe OykKBe OMpesemAIoT pasIMUHbIe BapHaHTE! mMesoquu. IIporpamma 
IpeyYCMaTpuBaeT YeTbIPe PAasIMUHbIX XapakTepa MpelMoxeHMi Kak MO puTMy, 
Tak HM 10 Menoquu. Hanpumep, 1, 62, Bs — TomQecTBeHHBIe NO puTMy mper- 
JIOKCHUA OMHOTO HM TOrO Xe MeNOAMYeCKOTO XapakTepa, OTMMUAIOMIMeCA IMI 
MeJIOHYeECKHM PHCYHKOM (CM. HOTHEIM puMep). 


* Beicora W, k-H HoTE OSpazsyerca mo topmyse W,=W,_1+?m THe 9, — uHTep- 
BaJl, BSATbIM CO CBOMM 3HaKOM (-++ BOCXOAANee IBHKEHHE, — HUCXOssAMee). 
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OnucbiBaemblli Mpouecc yenutca Ha Ba 9Tara: I — Byl6op puTMa mbecbi 
(BbIGOp PUTMUYeCKOrO pucynKa JA 4G, B, y, 5); Il — menoguueckaa o6pa6orKa 
PHTMA B COOTBETCTBUM C (*) H MeuaTh MeJIOAMM B 3aKOAUPOBaHHOM Buse. 

IIporpamma, cocrapaeHnaa B coorBercTBuu c morMuecKoi cxeMmoii § 3 yaa 
MaulMHbI <Y pal», 3aHHMaeT OKONO 2/3 OMepaTEBHOTO HakonuTenA. CounHenne 
M Bbiqada Ha MevaTb Mbechl WpousBoyuTca 3a 2—2.5 mun. 

_SalmucbIBaeTca Mbeca B NO MaxKOpe B JMarlasone OT (ba MasIOH OKTAaBbI 0 
3-H OKTaBbI (P72). SaqanMe pasmepa (3/, un “/4) IPpOH3BOJMTCA Cc yabtTa ynpa- 
BJIEHHA. 

§ 3. Jloruueckasa cxema 


Ase 5H] 44 44 44 44 
A, A, aA? Ne eed Ant Ay Puy : Axo _ AgsPe3 L 


2i 4 dy 44,43 44 30 


2ty1 SK) Blin i 8m 68 élp aly 


14 bly» 5K) Bim i 8m 6B Zi dip 
Zig 7 Gi 70 ig a i 
A Nia leelarA Poe Ag laa A 
cee aa NYE 60 oy ag 8 ag 8 


6 53 4, 76 


78 
Ary Arr Pre Fe P73 L Du! Ars Pg L p Ay \Arg 


46 big = Big ~=— Op bey Gy 
aA A EA ee Aye 
BO NB Te OGD hi bi 
46 big Boy big 7 Py 
biy big bip ° * 
ArlinpAscle Ayr avlige Le 
Cry OC uiR big 480% 


Onmuca@Hue moruuecKko# cxembut. A,—copmuposanue mpo- 
TpaMMbI B 3aBHCHMOCTH OT pa3Mepa °/, HH 4/4. 

Ai — cayuaitupiit (am 3ayaHHblit c nympra) BRIGOp WIA @ XapaKkTepa puT- 
MMYeCKOPO PHCyHKAa, 3aBHCALero OT HOMepa / (B Halllem cyly4ae i = 0,1, 2, 3). 
Az; —Bbl6op j-ro puTmMuyeckoro coueraHua, rye j=0, 1, 2, 3 coorser- 


crByeT coueranHsM Jid:d d:d-g) » JONYCTUMDIM B Iporpamme. 


A3;P4j — ycTpaHeHue cHHKon upu j=1 u 3. IIpu cunkone — nepegaya 
ynipaBJleHud Ha Ag. B KOHUe peqioxwKeHHA 3aCblIKa B Gy, OesycsOBHOrO 
nepexoya. 

Ay, — 3allcb ~puTMHMYeCcKOrO coyeTaHHsA 

Ays — RaTuMK CJTy¥aHHbIx 4Mce. 

Jas — OlepaTop Oesyc1I0BHOH Mepeyaun yupaBwienua (BI1). B Kone pur- 
MuyecKkoro ipeqwiowenva BIT ua A;,, B KOHUE MesOJMyeCKOrO TpeqomKeHHA 
BI] na Agm. Buytpu mpeqaoxenusa BI] na Az;,, Agi,» SheCb ig HU im MPMHU- 
MaloT (B 3aBucuMocTH oT k=O, 1, 2, 3u m=O, 1, ..., 7) ogHO u3 3Ha- 
yeHn i=O0, 1, 2, 3. 3 

Asp, 51, 52 — WOMFOTOBKa IporpaMMb! Jia PHTMMYeCKOH oOOpaOoTKH mpeAwo- 
*KeHHH B, y, 6 COOTBETCTBEHHO. 

As3 — NOZTOTOBKAa JIA TMOJyYeHHA MeJIOQHM a, MO puTMy a. 


46 
* CKo6Ka | OTHOCHTCA K KaxKJOMYy H3 OMepaTopoB, HaXOAAWHXCA BHYTPH KPyTJIbIX CKO- 
46 
60K. 


& TAH, tT. 132, Ne 6 4285 


4 

Asa — culyuaitnpli (“IM 3afaHHbi c MysbTa) BbIOOp AA % XapakTepe 
MeJloqMuecKoro pucyHKa (3aBucauero oT i=0, 1, 2, 3). 

Ag: — BbIOOp HHTepBasla JIA OYepeqHOH HOTHI. 

Azo, 71 — POPMUPOBaHHe 3HaKa WHTepBaly, NOMyYeHHe BbICOTbI OYepeRHOF 
HoTH. Bui6op wuca HOT, HAYUIMX NOAPAA B OJHOM JBH2KeHUM (BOCXO]AILEN 
WJIM HACXOWALLeM). ’ 

72 — OFPaHHUNTeb uanazoHa BbICOTH] (MexKAy ta MaJIOH akTaBbl HU JIC 
3-H OKTaBbl). [Ip HeBbINOJHeEHHH yCJIOBUA — Mepegaya yupaBJIeHHA Ha NOJy- 
yeuue jlpyroro HHTepBawa. 

P73 — UCKMOVeHNe VAYWMX NOAPAT B OHOM JBHXKeCHHM IWHpPOKUX MHTep- 
BaJIOB IlyTeM TlepeqauH ynpaBJeHuA Ha MoyYeHHe MeHee WMpoKoroO MHTep 
Bala. 

P74 — TipoBepKa KOHIla lpemqwomwenua. BuyTpH wmpeqwiomweHus — leyaTb 
HOTHI (Az). 

A,; —B KOHUe Mpesyiowkenua — 3acbimka BI] K Agm B que. 

P75, Azz — po6a KOHWa NepHowa H MpHcBOeHHve KOHeEYHOH HOTe Mepvofa 
I, II uaa V crynenu. Ect umeem He KoHel] nepHoga (a KOHel, NpeioxKe- 
HUA), TO Mepexoy K Azgg. 

Azg — MeYaTb HOTbI (B 3aAKOAHPOBaHHOM BMJ). 

Agm (m=0, 1, 2, ..., 7) — mNOzroTOBKa NporpaMMbl AIA MewOqMYeCKOH 
oOpaOoTKH CJleAyIoulerd 3a a, MpeqiorweHusa (*). 

9ss — OCTAHOB, JIHOO (NyTeM yNpaBJIeHHA ¢ lysbTa) aBTOMaTHYeCKHH Te- 
pexoy, K Hauasly MporpamMpl (A,) 6e3 ocTaHoBa. 


PoctoscKul-Ha-Jlony Tloctynuao 
Tocy{apCTBeHHbI yHUBepcuTeT 29 I 1960 
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Hornzagn Akanemun nayrx CCCP 
1960. Tom 132, N 6 


KHBEPHETHKA H TEOPH®A” PET YJIHPOBAHHA 


P. H. MOJIOBYEHKO 
O CHCTEME TOHATHH MPOrPAMMHPOBAHHA 


(I]pedcmaezerno axademuxom A. H. Bepeom 26 II 1960) 


Safaya aHaiv3a JIOrHYeCKHX CXeM, BOSHMKAaIOMMX pH cocTaBseHHH 
MporpaMM, MpwBewa K BBeeHWIO NOHATHA: OepaTop, morwyecKoe ycsOBHe, 
onepaTopHad MocseloBaTeJIbHOCTh (1-8), 

B qaHHOH cTaTbe paccMaTpMBaeTCA OJMH H3 BOSMOXKHBIX CMOcO6oB ompe- 
JeNeHYA STUX MOHATHH MW YCTaHaBJIMBalOTCH HeKOTOpbIe COOTHOIMeHHA MexKLy 
ONepaTOPHBIMM TOCJIeqOBaTeJIbHOCTAMH Ha 6a3e UX *PYHKIMOHMpOBaHHaA. 

1. Hasopem 1aMATbIO HeKOTOpOe KOHeEyHOe MHOxecTBO H; TycTb YHCJIO 
9JIEMCHTOB NaMATH, Ha3SbIBaeMbIX B aJibHelitveM saYelkamMu, paBHo N. 
[lepenymepyeM 9yleMeHTb! TWaMATH B KaKOM-IMO0 nopsgKke: AH = {hj}, 
ty Re eas Ni 

2. Ilyctb G={x}—pyroe KoHedHOe MHoxKecTBO. N-MepHbIi BeKTOp 
X = (x1, X2,--+,Xy), BCE KOMNOHEHTHI KOTOPOrO NpHHayiexKaT MHORecTBY G, 
Ha30BeM COCTOAHHeM MamMaTH H. Komnonenty x; BekTopa X Oyjem 
HA3bIBATb COCTOAHHEM AUCHKH Ay MPH cocTOAHUM NMaMATH 
MHOoXecTBO BCCBO3MOXKHBIX COCTOAHHH MaMATH OOO3HauHM Yepes Y. 

3. Oro6paxenne 


X = A(X) 


MHoxectBa Y4CY ua muoxectso Y,CY wa3sopem one paTopom, a MHO- 
wecTBa Y, u Y4— cOOTBeTCTBEHHO OO aACTbIO ONpeeneHusA U OOMA- 
cTbiO 3HayYeHHH ONepatTopa A. Paccmotpum omepaToppl A, u Ap, 
JWId KOTOpPBIX mMepeceyenve Ya,NY a, He WycTo; MycTb MoJMHOxKeCTBO 


ony a, MepeBowuTca onmepatopom A, B 9TO Tepeceyenue. Torga onepatop 


AAA, (ALOK) Ee Gy a 


Has0BeM T1pOH3BeeHHeM orepaTopa A, Ha ONepaTop Ap. JlerKo BuzeTb 
UTO B OOMLEM Cyyae ONepaToppt A, Hu A, He NepecTaHOROUHEI. 

4. Ilyctb p(X) —HekOTOpEIi ABySHauHDI MpemuKaT, ompeyedeHnbili Ha 
Beem MHoxecTBe Y. Ilapy (p(X), /), rue / B oOmlem cmyyae Mpon“sBoubHoe, 
HO JIA JaHHOH Napbl (buKCHpOBaHHoOe HaTypasbHoe HCO, HasOBeM JOT u- 
uwecKHM ycaoBuem. Jloruyeckue ycnoBua (p,(X),/;) uM (p2(X), le) 
Ha3OBEM PABHBIMH, ecaM py (X)=p2(X), 4 =e. 

5. O6o3snayum yepe3 V HeKOTOPOe MHOXKECTBO, COCTOAINee U3 ONepaTOpoB 
M JOPHGeCKUX ycuOBMi. Dement mHoxecTBa V OyeM HasbIBaTb Te Pp MOM. 
Jiza TepMa CUMTaIOTCA PaBHBIMH, eCH 06a CyTb paBHble Mexy CcoOoli ore- 
paTOpbl WIM paBHble Jormyueckue ycnosus. PyxKuuio B(X), mepepogauyio 
MHOXKeCTBO CocTOAHHH namaTH Y B HeKOTOpoe NosMHOxecTBO Vg CV, Ha3o- 


BeM BLION palomed. 
6. Ha30opem onepaTOPHOH Taky! MOcMeOBAaTeJIbHOCT 


k 
M at Betb sei a B cae 
5* 4987. 


i-ft anement B**’ Koroppiii ecTb HeKOTOpad BbIONpalollan (PyHKUAA, Be (X), 
i=1, 2,...;n.. Paccmotpum) mapy )>(Xqeteee?), Tieng — I1POMSBOJIbHBIM | 
anement Y, a 1 <i<cn. apy (X», +4) Hasopem M - coraacoBaHHoli, 
ecm cocTosHve namaTu X, MpHHafvwiexNT OO/JIacTH onpeseieHHaA TepMa 
| Bae ed (8 

M Co ene nmapy (Xo, k + i) Ha3s0BeM KOHeE4HOH, eCJIM BbIMOJI- 
HAeCTCA ONHO 3 CuleMyIOWHX YCJIOBHMH: 

a) i=n, B**" (X,) — onepatop; 

6) is avn (X,) = (Ds), Lia) Pr, (Xo) = = 1; 

p) 1<i<n, BP (Xo) = (p,(X), leds Ps (X0) = 0) tek 

r) 1l<ixn, BY (X,) = (pi,(X), Ue): Pe (X) = 0, G, = +i. 

7. Tlocueqopatembuoctu M conocraBum PyHKuHD Oy, KoTopas MIpOH3BOJIb- 
HoH M-corjacopanHok Tape (Xo, +i) cTaBUuT B COOTBeETCTBHe Napy OG Dy 
ompemesAeMy!O U3 YyCJIOBHH: : ; = 

a) ecm Bt (X,) + Ax, (X), TOX, = Ax, (X,), = RII; 

6) eon B°' (Xo) = (On (2), ly) TOs amas 


7 eee 1, ecau p’,(X,) =1; 
aug ecu px,(X,) = 0. 


PaccmotpuM mapy (X, k + 1), comep»xauyto uncsio Rk + 1. Tloctpoum nocuie-— 
NOBaTeIbHocTb Ly (X), HepBbIM JJIEMeHTOM KOTOPOH aABsAeTCA Mapa (X,k-+ 1), — 
3aTeM, HauHHad CO BTOpOrO, KaxK bl NOCNeYIOMNMH BJeMeHT MOyYeH U3 
Mpeapilyuero MpHMeHeHHeM K Hemy *yHKuHH Oy, WM TaK JO Tex Nop, moKa 
He NIpHxXOMM K Mape, He aABJsAIoOWeHca M-cormacopaHHol. CoctosHve naMaATu 
X¢€Y Ha30BeM JONYCTUMHIM AA NOcNMeRoOBaTenbHOCTH M, ecu 
Lm (X) cogepxKuT xoTA Obl OAHY KOHeuHy!O Mapy. IlycTb MHOxecTBO Yy CY 
COCTOMT H3 Bcex JonycTumplx aa M cocrosHut namMaTu. 

O6o3HayHM Yepes Ty TpaBHl0, NO KOTOPOMy KaxKAOMYy COCTOAHHIO NaMATH 
X,€Ym cTaBATCA B COOTBETCTBHe: NoCceqoBaTebHOCTb /M-cormacoBaHHbIx 
nap £m(X,), cocrosuve mamatH R(X) wu uncno ly(X,), omperensemble 
ceqyioulumM oOpa3om. IlocneqopatenbHocth ¥Ym(X,) MpenctaBaaer co6olt 
TakOH OTpegoK MocyieqoBaTesbHocTH Ly(X), KOTOpbId HauMHaeTca MCXOJHOH 
napow (X;, k-+ 1) 4 3akanuuBaeTca NepBok mo NOopsAaKy KOHeyHOH Mapon, 
npHHadnexkanleh Ly (X). IHycrp 


£m (X,) = (Xi, k i 1), (Xo, 1), cee y (XG Lindi 
Torya coctoaHue Ry (Xi) u aucao ly (X1) yooBneTBopaioT paBeHCcTBy 
(Ru (X;), Im (X,)) a On Oe Lisle 


Onepatop Ry (X) c oOmacTbio onpefenenua Ym Ha30BeM 1pON3Be,e- 
HHEM ONepaTOpOB HM JOrH4YeCKHX YCAOBHH NOocNneROBATEe Ib- 
HocTu M. 

8. M-corsacopannyio apy (Xq, /) HasoBem One paTopHoid, ecan Tepm 
B’ (Xo) ecTb onepatop. usa HPOM3BOJIbHOrO COCcTOAHHA MamsaTH X €Yy 
yCJIOBUMCA OOO3HaYaTb Yepe3 ia (X) Takyio mocneqopaTenbHocth Ly (X), 


KOTOPaH COCTOHT H3 BCex OMepaTOpHbix lap nocuie quer. 
PaccmoTpuMm OnepaTOpHble MOCJeOBaTeJIbHOCTUH 
_— pk’-+1 k’+2 k’tn! 
Mia Bienes ay te Ane 
i R+1 k’ 2 k” ” 
M, = By (Es ee tole ae 
AJlA KOTOPbIX MHOMKECTBA MONYCTHMbIX COCTOAHUKM cyTb Xm, H Y xy, CooTBeT- 
2 


cTBeHHO. @uKcHpyeM HeKOTOpBIi BekTcp aueex Ff. 
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Jaa coctosnmi namatu X'€Yy, u X” GY, noctpoum nocneqopaTembHocTH 
fn, (X') = (Xi, Ly (Xay bey e oes (Xinty Uns 
£m, (X”) = (: By (Xs, Ly coe (Xi Ln) 


ByjleM TOJb30BaTbCA 3alHcbIo 
Lm, (X") Lm, (X') A, 


€cAH NOcieqoBaTebHOCTh L+y, (X”) comep2xKuT B ce6e Takylo mocsesoBa- 
TEJIbDHOCTb 


- 


a” ” u" “” 


Oe ba) (X55 qs.) f See vens ( Xeaes Ess 
KOTOPawA YOBJIETBOPAeT yCJIOBUAM: 


f P Car. 

ave ch (Klee By AX s)y chi =plyedee ong Mths 

6) Xs, [Hf] = X: (Al, i= 1, 2,...,m. 
Sylecb, moularaa, 4TO He (AY, Se A, a X — IIpOu3BOIbHOe COCTOAHHE 
naMaTu, yepes X[H] o603HayeH Tako p-MepHbIli BeKTOp, i-A KOMMOHeHTAa, 
KOTOPOrO ecTb cocTosHHe saueiiku A” npu cocrosuuu namatu X (i = 1, 2,...,9). 

Coctosuve namata X”€Ym, Hasopem M-conpsxkeHHbIM cocTosHuio X’ Ha 
MHOxecTBe AyeeK H, eCJIH CNpaBeWIHBbI yTBeEpxKeHHA: 

a) £m, (X") D¥m,(X’) (A); 

6) Ru, (X") (H] = Ru, (X’) (A; 

B) uncla ly,(X”) u ly,(X’) OMHOBpemMeHHO sIH60 MpHvHagexKaT, WHO0 He 
TIpuHagnexaT cermentam [k”+ 1, k” + n”] u[k’ +1, k’ + n’] coorpetcTBeHHo. 

Ecau Jia Kaxkloro cocrosHuA NMaMATH X’€Yu.CYm, B MHOKecTBe Y mw, 
Haliletcd XOTA Obl OHO cocTosHHe X”, saBssioueecd M,-conpsxKeHHEIM 
coctoanuio X ua Hf, To, no onpenenenuio, Ha MHoxecTBax H u Ym, onepa- 


TOPHad MocseqoBaTebHOcTh M, BKsOUaeT B CeOA NOcMefOBaTeMbHOCTh My. 
BygeM 9TO 3alHCbIBaTb B BHJe: 


~ 


fi : 
M, = M, [Y,]- 


Ec mocuieqopatetbHocTth M, c MHOKeCTBOM Ym, JONYCTHMBIX COCTOS- 
HMM MaMATH CJYKUT CXeMOH C¥eTa AJA pelleHusz HekoTOpoH 3ayauu Q, TO 
Ip cielvasbHOM BbIGope MHOxecTBa H onepaTOpHas NocjesoBaTebHOCTh Ms, 
YMOBJeTBOPAIOMLAaA YCJIOBMIC 


~ 


A * 
Mz = My [Ym], 


ABNACTCA CXeMOl Mporpammbl sagqauH Q. Ilostomy 3aciyxKMBaloT MHTepeca 
TakHe MpeoOpas0BaHuA MocmepoBaTebHOCTH M2, OTHOCHTebHO KOTOPbIX CBOH- 

o * 
CTBO BKJIOUCHHA OMepaTopHoli MoceqoBatenbHocTH Mi Ha MHOwecTBaxX Yy 


a H sapsaeTcH HHBapMaHTHbIM. 

Hekoropas cucTeMa TakuX MpeoOpasoBaHul MocTpoena; K HUM IIpHHassexKatT 
lipeo6pa3soBaHua CXeM MporpaMM, CBA3aHHble C SAMeHOHM OMHOH CHCTeMbI Mapa- 
MeTpOB Apyrow cHcTeMol MapameTpoB, a TaKxKe TipeoOpas0BaHHA, OCHOBaHHbIe 
Ha oTOOpaxKeHuM HeKOTOpOrO MoyMHOMKecTBa NaMsATH Ha Apyroe. Mnmocrpa- 
Heli speKTHBHOCTH TOCJeqHUX ABMAeTCA CLyUal TIpeo6pa30BaHHA CXeMbI 
TIporpaMMbl, MOCTPpOeHHOH JIA YMHOXKeHHA MATPHIL MpOMSBOMbHOrO Bua, B 
CXeMy MporpaMMb! [Id YMHOXKCHUA CHMMeCTPH4eCKHX MaTPUIl, IPH STOM 3aaHHe 
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CHMMeTpuuecKoH MaTpHIbl OrpaHwuMBaeTcaA MHopMalMeH OO ee 3JIEMeCHTAX» 
CTOAULMX, HalpHMep, HarwaBHOM MaroHasMH UM Bblllle ee. OTOT M APyrve MpuMepsl 
lipeoOpasoBanuit CXeM MporpaMM paccmoTpeHb B padorax (4, °). 


Tloctynusio 
13 II 1960 
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1290 


Joxnzagn Axagemuu nayx CCCP 
1960. Tom 132, Ne 6 


KHBEPHETHKA H TEOPHA PETYAHPOBAHHA 


lr. ©. CTEWHWOPA 


HOBbIM NPMHILMM HOCTPOEHHA 3ANOMMHAIOWUX YCTPOMCTB 


(ITpedcmaeneno axademuxom A. A. Hopodxuystnoim 24 II 1960) 


B paOote npearaerca NpHHuMN NOcTpoenua 3anomMuHalolmlero ycTpoicTBa 
MapaWIebHOrO JeHCTBAA, NOSBONAIOMero OBICTpO HaxO_UTb uncopMalHn, 
3allHCaHHy!O B HeM, KOrja YKasbiBaeTCA He MeCTO XpaHeHHH ee, a NPOMSBOJIb- 
Had “acTb CaMOH MH(POpMallwH, BbICTyNalOlMlad B KauyeCTBe OTJIHYMTebHOrO 
Upu3naka Jia novcKa. 

IlycTb wMeeTCH MaCCHB llaMATH, KOTOpPbIN pa3sOuT Ha OTJeNbHEIe paBHble 
QUMHUUbI MHPOpMAaIMN y,, WIA peACTaBJeHAA KaxKMOli U3 KOTOPHIX OTBOAUTCA 
MHOxecTBO U,, [BOMYHBIX paspaAAoB. Gayanue KaxwMoro KOHKpeTHOrO Y, PaB- 


HOCHJIbHO OMpeeyenvio TOAMHOxKecTBa Y; B Um, comep2kalilero Te JBOHUHBIe 
paspafbl, KOTOpble B 3aqaHHOM Y, HeCyT JBOMUHYIO e]MHUIly. 

Tleppad movcKoBad 3aayua, KOTOpy!O IIpeACTOHT pelINTb, sakulou“aeTCA 
B cllexyiouem. Halirn cpequ muoxectBa y,, i= 1,...,n, Te Yj, KOTOpbIe 
COBMafaroT C BOIpOcoM x. 

Ilyctb Hapaqy c y, xpaHsaAtca Y, — HH*oOpMallua, 3allvcaHHad B OOpaTHOM 
Kole (Y,UY; =U,); Hapayy c Bonpocom x 3aaquMca x (X U X= Ura) 
lia ocyulecTBJIeHHA TOHCKa BbITIOJIHMMbI CJleMyIoulMe ONepallyn: 

1. O6pasyem XN Y;, i=1,...,n, uw orOepem Te y, M COOTBeTCTBYIOMIMe 


WM Y,, Qld KOTOpbIx XY, =0, T. €. 
Vex (A) 


2. Jina oToOpaHHof undopmawun oOpasyem XY, wu oTGepem Te 4, u 
COOTBETCTBYIONIHE HM Y;,, AJA KOTOPBIX XNY;=0, t.e. Y;CX um 


Y;2 Xx. (B) 


OrToOpaHHble y, YAOBMeTBOpsAIOT (A) u (B), cieqoBatebHo y, =x, T. e. 
HeOOxOJMManA MHPOpMallwA Haliqena. 

Bpeyem Telepb B paccMoTpeHHe Oe3pa3JIMUHble CHMBOJIbI TakHe, YTO 
XNY;=0; XNY;=0, ecm Bonpoc cocTouT u3 Oe3spa3MUHbIX CHMBOJIOB. 
Jia Takoro Bolpoca Bce paspxAyb BX U xX paBHbl Hywio. Tenepb Mo2KHO 
pacliMpHTb 3afayy HW MCKaTb Te y,, KOTOpble COjlepxKaT B ce6e Bompoc x: 
Jaa atoro Tol yacTH y,, KoTOpad JA TlovicKa HeCyllecTBeHHa, OyJIeM CTaBUTb 
B COOTBETCTBHe B BOMpoce x GOespa3viMyHble CHMBOJbI. Ecum mecTo cytlect- 
BeHHOH JIA BOMpoca YacTH Y, HeM3BeCTHO, TO HeOOXOJHMO MIPOBOJUTb NOUCK 
JIA OCMeLOBaTeJIbHOCTM BOTpPOCOB, KOTOpad MocTaTouHa AIA MpoBepKu 
Bcero Y,. 

Sanomunaroulee ycrpoiictso (3. Y.), B KOTOpOM peauMsyeTCH OnNHCaHHBI 
NpWHIWN TOHCKa, MOXKET ObITb BBINOMHEHO CJIeRyIONMM o6pasom. Kaxyas 
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mapa (Y,5 y,) 3arlHCbIBaeTCA Ha OTMeIbHOM HocHTene undopmaunu (H. U.), 
KOTOPbIi HMeeT OJMH BbIXO], HW YHCIO BXOJOB, PaBHOe yABOCHHOMY MUCIY 
paspaoB B U,, (Tak Kak XpaHATCA y, M y,) Tak, ITO KaxOMy paspxTy B on 
ui Y; cooTBeTcTByeT cBo Bxog. Undopmauna wa H. VW. 3amucbipaerca ycTa- 
HOBJICHMeM CBA3H MexKy BXOOM HM BbIXOJOM, CCIM B aHHOM pa3spaye B Y; H 
crout 1, M pa3pbIBOM CBA3H, eciH B MaHHomM paspaze B y, crouT 0. Hocu- 


TeIH HH(OPMALHH, COOTBETCTBYIOMINe PasJIHYHbIM (Y,; Y,), OObeCAMHAIOTCA BMe- 
cTe 110 BXOJlaM TaK, UTO COCMHHAIOTCA BCe TepBble BXOJbI y,, BCe NepBbIe 


BXOJbI Y,, BCe BTOPbIe BXOAbI Y,, BCe BTOpble BXOMbI Y, HT. 1. Takum 06pa3o0M, 


umeem 1, 2,...,m oOmlMx BxogoB y,-x u I’, 2’,..., mm OOWMX BXOJOB y;-X. 
Sayanve Bompoca ocymecTBAAeTcCH Toflayeli CHrHaJiOB Ha BXOjJ[bl MaCCHBa 
HocHTevIeH UHdopmManuu. Cura mofaetca, ecm B BONpoce JaHHOMy BXOAY 
cootBetcTByeT 1, H He nomaetTca, ecu cooTBetcTByeT 0. Ha Bxoppl 1, 2,...,m, 
KOTOpble COOTBETCTBYIOT MecTy XpaHeHHA y, Ha HOCHTeNAX MHPOpMaLHA, - 
MOfaioTes CHTHasbl, COOTBeTCTByIOIMe X, Ha BxomE 1’, 2’,...,m’, KOTOpbIe | 
COOTBeTCTBYIOT MecTy xpaHenua y, Ha H. V., nogatorca curHasibl, COOTBET- 
cTByromme x. H. VW. gomKubl o6aqatTb TaKHM CBOUCTBOM, YTO CHrHaJ, NOCTY- | 
nmupuwi Ha Bxow H. V., cpasaHubli c BbIXOJOM, NOABJIAETCA Ha BbIXOJe. | 
Tora oveBHAHO, UTO NpH Mosaye Ha BbIXoNb! MaccuBa H. VW. onospe-_ 
Me€HHO CHrHaJIOB OT X HM X, HE NOABATCA CHIHaJIbl TOJIbKO Ha BxXOe TeX | 
H. V., uncbopmMaliua Ha KOTOpbIX YyOBJeTBOpseT ycmoBuam (A) u (B), Tak & 
KaK TOJIbKO B 9TOM CJy¥ae BCe CHIHaJIbl BONpOca NOMalyT Ha pa30pBaHHBIe © 
BA3H HM He TOCTYNAT Ha BbIXOR. CreqoBaTebHO, HeBO3OyXKJeCHHbIe BbIXOJbI | 
cpa3y yKaxKyT MecTa xpaHeHHA UCKOMOM HHPOpMallwu, H OHA MOXKeT ObITb 
Tenepb JierkoO v3BuieyeHa. Ecum cCBA3H CHMMeTPHUHbI, TO JIA CUHTHIBAHMA 
HafieHHOH HHPOpMalHu Halo 3alOMHUTb HEBO3OYXxJeHHbIe BbIXOJbI M NORABAaTb 
Ha HHX MNOCe€LOBaTeJIbHO CHTHaJI CUNTbIBAHHA, TOrya Ha BxOWe MaccuBa 
HH(POpMalWH OyAYyT NOABJATbCA CHrHaJbl, OTOOpaxaroulue BCIO HHCOpMAILLHIO - 
43 CUHTHIBAeCMOrO B JaHHbIM MOMeCHT (Y;3 Y;)s (HecumMetpuyHble CBA3H Tak2Ke 
MOryT ObITb JIerKO HCIOJIb30BaHEI.) 

M3 onucaHHOow sloruKH oucka scHo, 4TO cBa3u Ha H. VW. ne yomKHBI 
paspyWiaTbca Ip Nonaqanwu Ha HUX CHrHada Bompoca. Iromy TpeOoBaHuto 
YNOBJETBOPAIOT, HallpHMep, TpaHcdpJIOKCOpbl, KOTOPbIe MOXKHO HCIO/Ib30BaTb 
AJIA CO3MaHHA ONepaTHBHHIX 3. Y. onucbiBaeMoro THNa; CBA3b MOXKeT ObITb — 
TaK2Ke BbINOHeEHa MPH MOMOUIM eMKOcTeli, (eppUTOBLIX TOPOB C MpoOryleH-— 
HOH yvepe3 HAX OOMOTKOM CUMTHIBAHHA MPH HaJHYHM CBA3H UM He TIponyuleHHoH 
Mp OTCyTCTBHM CBA3H, eCJIM He peqMolaraeTcA ONepaTHBHOCTb yCTpoiicTBa. 

IIpH moucke MOryT BCTpeTHTCA Ba OCHOBHbIX cJlyyas: 

1, TowbKO O2HO y, OTBeyaeT Bopocy. Torfa 6yJeT HMeTDCA TOMbKO O/MH 
HeBosOyXJeHHEIH Bbixol H. WM. B »srom cayyae foctaTouHO Ha BbIxose 
Kaxxjoro H. V. umerb uHBepTop, KOTOpbIfi nocie HeOoOxoluMOli 3ajlep KKH 
MOKeT NOWaBaTb CHrHaJ Ha cOeqMHeHHbI c HuM H. H. IIpupegem gpa npu- 
Mepa, WJIJIOCTpUpytOlluxX STOT cly¥al moucKa. 

1) Bee y, pasqenenbl Ha mBe yactu y, u yj. Kaxxnomy Y, COOTBETCTBYeT 
CBO HOMep, 3amucaHHbli By’, SanaeTcA HOMep, HeOOXOAMMO CUMTaTb HH- 
(bopMallHio y;, COOTBeTCTBylOllyio 3ToMy HOMepy. UacrHplii cayuyali storo 


BUJja NOMCKa COOTBeTcTByeT paOoTe OObINHOrO apaJwienbHOrTO  aypec- 
Horo 3. Y. 


2) Maccus 3. Y. mpegctaBaser co6oi cnoBapb. Kaxnoe Y, COCTOHT U3 COBa 
A w ero nepepoga. Mecra cnop AB y, uspecTHbI. Heo6xoqumo no 3aqaHHomy 


CJIOBY HauTH ero IlepeBor. B 93ToM CJYGae OTBET TAK*KE ONHOSHAYEH UH BpeMA 
moucka He 3aBUCHT OT OObema CJIOBApsA. 
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2. HeckombKo y;, OMHOBPeMeHHO OTBeyaIOT BOMpocy. B stom ciyuae WIA 


WHTbIBAHMA Bceli HaliqeHHOH HH:opMallMH HeOOXOAMM mMocMeMOBAaTeIbHbIM 
jompoc BIxogop H, VM. Ecau otpickupatb y p COfepKalllue uHpopmMalMio BoMpoca 


xa SapaHee H3BeCTHOM MeCTe, TO 9KOHOMMA BO BPeMeHH 10 CpaBHeHHIO C TIO- 
ICENOBATeJIbHbIM IIPOCMOTPOM Bcelt HH(OpMaLlH MOXeT ObITb NOMyyeHa TObKO 
3a CYET MOCeNOBATeMbHO-NapaJWeIbHOrO MpocmoTpa sbixonoB H. M., KoTo- 
PbIH OCYHIeCCTBHTb HEH3MepHMO TIpOUle, YeEM TNOCMeMOBATe/IbHO-MapaJJIebHbI 
IpocMoTp: y,. CoBepwieHHO MHOM pesybTaT NOMyuaeTca, Kora MecTO pacno- 


JOKeHHA B Y, MHPOPMALHH, OTBeYarOIeli BOoMpocy, HeusBecTHO. Harpumep, 
Orcs HaHTH Y,, B KOTOPbIXx coflepKatcs x, )\ Xo /\.-+ /\ Xp, IPHUeM MeCTO 
jPacnOJIOwKeHuA KaxJoro xX, B Y,, i=1,...,n, NpousBombHO. B 9TomM cay4ae 


j 
| uHBepTOpbl Ha BbIxolax H. UW. neo6xozumMo 3amMeHuTb Goviee CJIOXKHbIMM JIOr- 
YECKHMM YCTpOHCTBaMH, KOTOPbIe€ AOJKHbI BbIeIATb Y j» OTBEYAIOWIMe YCOBUAM 


‘Boupoca. Ilouck uHdopMayHu pH 3TOM MOXKeT COBEPMaTbCA 3HAYHTeJIbHO 
ObIcTpee, YEM IPH NOCeqOBATebHOM TIpocMoTpe, TaK KaK CJIOMKHbIM NOMCK 
MpOMSBONMTCA OJHOBpeMeHHO BO BCeM maccuBe MHpopMalN, a NocseOBaTeNb- 
-HbIM TIOHCK OTMETOK O HaXOKCHHH MAPOPMAMH MpOW3BOAMTCA OHH pas u 
CocTaBJAeT OObIMHO HHYTOXKHO MaslyIO uaCTb OT BCero MOKCKa. 

Zia Toro ¥TOObI NpOMJOCTpUpOBaTb BO3MOXKHOCTH Mpesaraemoro 3. ¥., 
Mpubefem pellienve 3aqaun O MONCKe y,, COMepxKAaUIMX UYMCOBOM NapaMeTp 


B 3aJaHHOM JiMalla3oHe. asa IIPOCTOTBI Oy eM CYUHTATb, UTO PpacioJIOKeHve 
TWapaMeTpa BO BCex Y; OHO WH TO *®e€ WH HaM H3BeCTHO 3apaHee. Ilyctb AAA 


IIpeAcTaBJIeHHA TlapaMeTpa HCMOb3yeTcA JecATHYHaA CUCTeMa CO CJIeYIOWMM 
/cmoco6oM kKoyMpoBKH. JIA mpelcTaBseHHA JeCATMYHOH WHppb!l OTBOAUTCA 
9 WBOMYHBIX pa3spatoB. Jina KaxKol wudpbl B HUX GyeM BHOCHTb CTOJIbKO 
| CNHHMU, KaKOBO sHayeHve MpescTaBinemol uudppl: gaia 4— 000001111, ana 
5 — 000011111 HT. A. OTOT KOR nosBomseT HavGosee MpocTo OTeJHTb 
| Wudppl O6ibuime uM paBHble aHHOM OT WHdp MeHbUIMX WIM paBHbIX JaHHOH. 
| Tina Haxomwyenua Yj, B KOTOPbIX TlapaMeTp B 3aaHHOM pa3pAfe Cosep>KUT 
Undpy, Ooubutyio WaHHOl zZ HJM paBHy!oO el, MOXKHO BOCIOJIb3OBaTECA 
| KpuTepvem 


ZnY;=0. 


| Ha y, up 2Tom nogaerca Gespasimunplt Kon. [na HaxomwJeHuA y,, B KOTO- 


pbIX TlapaMerp B 3aaHHOM pa3paye coxepxKUT WHPpy, MeHbIIyO AaHHOH z 
WJIM PABHYIO el, MO2%KHO BOCIOb30BaTCA KpUTepHeM 


ZNY;=0. 


Ha y, upu 9Tom nogaetca Sespasnuyupili Koy. B oOoux cyyanx z moqaerca 
Ha MeCTO pacmojo%wKeHuA 3aaHHoro pa3paya mapamerpa B y,. SIcHO, 4TO 
BBIMOJIHeHHe OOOMX YCJIOBHM BbIJeHT Yj, Cofleprkallive TapamMeTp, B KOTOPOM 
B 3aaHHOM pa3psjle CTOMT TOYHO Wudpa z. MoxHo OAHOBpeMeHHO HaXOAUTb 
yj, TapaMeTp B KOTOPBIX B JaHHOM pa3paye cosepxKHT WMppy, OdvbLury1o 


WJIM PaBHY!O OHOH M3 3ayaHHbIx Wup z, H MeHbIyO WIM paBHylo Apyrok 
M3 3aaHHbIx WHdp 22. Jaa sroro BbIOUpaloTcA Y,, YHOBJETBOPAIOUMe YCJIOBHAM 


Z.0%;=0; ZonY.=0. 


Mcnobp3ya 3TH BO3MOXKHOCTH, NOHCK 4; C TlapaMeTpoM, JIe*KaulHM B 3ajaH- 


HOM jlMaa30He, MOXKHO OCYIIeCTBHTb OYeHb ObICTpO, YTO UIOCTpHpyerTca 
cneqyiouum mupumepom. Haiitw 2OKyMeHTHI, comep»KallMe Napamerp, eka 
B JManasone or +25 yo +73. na storo oTOupaioTca y,, yYAOBMeTBOpAIOWINe 
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CJIeAYIOWMHM BOTIPpOCaM, NMOaBaeMbIM Ha MECTO PpacilOJlOKeHhA napaMetTpa 


B (Y,3 Y,)- 


Bompoc x, noctynaer ua ¥,|| Bonpoc x noctynaer na y; 
PesyabTat 
mloucKa 
qecaTKu eRMHHILDI qecaTKu eR MHUUEI 


001111114 | 000000000 |} 110000000 | 4114111000 | or 73 no 70 
000000114 | 000000000 |} 114000000 | 000000000 | or 69 no 30 
000000011 | 000011111 1141111100 | 000000000 | or 29 mo 25 


MoxwkHO 0Ka3aTb, 4YTO IA OTbICKaHHA Y,, COfepmKallMxX NMapaMmerp 


B JMana3zoHe c N pa3spaqubIMH JeCATHUHDIMH TpaHwwamMu, TpeOyeTcH MOHCK 
He Oomee vem ayia 2N BorpocoB NpHBegeHHOrO B lipwMepe Bua. 


Tlocrynusio 
24 II 1960 
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Hoxrxane Axanemun nwayx CCCP 
1960. Tom 132, Ni 6 


PHSHKA 


b. Jl. JIABLUIML 


Bb YCKOPEHHOM «<YTOUHEHWH KOPHEM BEKOBbIX YPABHEHHMM» 
TIO METOXY MAAHILA 


(ITpedcmasaexo axademuxom H. B. O6peumoeeim 4 III 1959) 
Ilo merony Masuua (1) KopHu X BeKoBoro ypaBHeHHua 


|W —K| =0, (1) 


/ae 
W=|agla, K =|Rijle 
COOTBETCTBYIOlMNe uM pelmenun 


MCTeMbI OAHOPOAHbIX JIMHEMHbIX ypaBHeHuli 
cabaret (2) 


OlyualoTCA KaK Mpefesbl CXORAUIMXCA MocleMoBaTembHOCTeH {Ais} H {Xs}, 
Opasylolluxca MpH UTepalHu c MOMOLIbIO CoOTHOIMeHUH 


Ag = oi (3) 

X(s) = — Bo} Vis; (4) 

4 + Vie) X (6) PAG Mis) (eat Ss KX iol (5) 
by, — Vig) (OX'/00), — KX ey] 


Ks-+1) = 


Wye Bis) = W’ — is) K’ —Matpuua (n — 1)-ro nopsayKa c 9duemeHTamu 0,; = 
=Wij—\yky (i, J 1)5 


x 
, by 4 
Xs) =||= |l> AG) enna Me 
: Xs) 
Xn 
Wei | Raa 
W31 " ksi 5 
Vis) aa Wy _ Kis) Ky, W, — : ’ Ky == : ? 
Qny Ray 


Vis) x W, — Ks) i. Wy = | Wye, Wig,--+-, Win |; K, = Ryo, Rig, +++ > Rin |. 


1 + Vig X@ 
ky 
BekOBOrO ypaBHeHns (1) 


Ecin” iq = , TO (C TOUHOCTbIO pacueTa) HCTHHHbIM KOPeHb 


Kooy = Ka) a 
29 


H CooTBeTCTBYIOIee EMy pellieHHe cucTeMbI (2) 


X (co) = XQ) - 


B nacrosmeli craTbe noKa3aHo, uTO B pacueTHoH cxeme Maanua (?) xa 
mo6oli CTYMeHH HTepallMH S$ = So MOXKHO MOCTPOMTb CTeleHHOH pxd A | 


co | 

1 /6"X’ | 

Xw = Xin + 2) =p Co a (Xe) = Mesa)” (6)) 
n=1 q 


qua dyHkuuu Xi, OMpeyensemoi cooTHomenuem (4), H C MOMOUIbIO STOTOR 
pala, CCIM OH aOCOJNOTHO CXOZMTCH, YCKOPHTb peaJlu3allHio UuTepaTHBHOrO|e 
mpowecca. 


JlelictButesbHO, 43 (4) BbITeKaeT, UTO 


(RE nl ade eh ee 7) 
On” /(s,) | 


Tlogzctapaaa (7) B (6), noswyuaem 


Xo = Xi + a (Bid K’)" "Boss (K’ Xs) + Ki) Oty — Moo)” (8)) 
=1 ii 


Kosdounuente: paga (8) Ap (n = 2, 3,...) YOBMETBOPAIOT pekyppeHT- |p 
HOMY COOTHOLIeCHHIO 


An = BojK'An—. pu A, = Beh (K’Xiy + Ki), (9) | 


M3 KOTOpOrO cuenyeT, uTO Ay MOMKHO MOCNELOBATebHO BLIUMCIMTb HA So-Ht | 
CTYMeHH UTepaluv, MpOu3BOAA ONOMHHTeIbHbIe «CBeEPpTKH» HM MOCTpOeHHsA } 
pemeHua «ropKol» (1) qa cTom6u0B cBo6ogxHEIx ueHoB K’A,, K’'Asg,... 
Ecau pag (8) aOcomoTHo cxOMTCA, TO OH YNOBJIETBOpHeT COOTHOLICHHIO * 


Buy Xwy = — Vin 


WM NOSTOMY MOXeT ObITb HCNOJb3OBaH WIA MpHONMKeHUA K Xoo). ehcTBuTeNb™ | 
HO, H3 aOcOMKOTHOH CxofMMocTH psxga (8) BbiTeKaeT a6cowoTHaA CXOJM- 
MOCTb pajla 


Ox’ = _ 1\ f— n— 
(Seley = 2 (BES K'Y ABS (K’ Xie Ki) (My — Neon)" (10) 
n=l 


Psp (8) u (10) nosBonsioT HaliTH i443) 43 (5). Te 2xe paapt (8) u (10) 
IIpHBOAAT K X cea) uw (OX'/Od)(t41), MOcHe uero omaTb u3 (5) onpewensetca 
Kt+s) HT. OL. 

Hapsany c (2) YKa3aHHbIM MeTOOM MOXKHO pelluTb cuctemy (11) ana 


TPaHCNOHUPOBaHHBIX MaTpul, W u K: 


Vi eeu (11) 
P1 P2 
rye P= a , Wpwuem, ecmu py =1lu P’= ae vO 
Pr Pa 
Pis) = — BR. (12) 
Kak moKa3aHO B paoote (2); pewenne (12) cucTempt BoP) =—Vea 


JerKO MOJYYMTb B TOM Ke pacueTHOM cxeMe, ec MocTpoeHo pellenue (4) 


* B uem Jerko yOenHTECA, NOACTAaBAAA B MeBy!O YaCTh JaHHOTO paBeHcTBa (8) w (45). 
412.96 


Dy De n= by ye We =, eg "Al eirkwdo@ wensirodinow eueaosarouon (,44) vied FoLHsMnApPeor AMHetoMhMa Ud] *Z -* WoMheHE YOHHOHAWLO ‘anodi a XIGHHOKOI 


u— — 
—~ 


-ouded ‘irasHh BeLMAD OH ‘T] HHHUL olida BOWHINBYOXeH ‘WeLoHh M B2LBOOHLO ‘HWNBAHML AY HM []] AKON XIGHHOhOIMeYS *xeMOQW"OLD a nOMUYeH euuXdeg ‘] ‘BUHeEhOWUd I] 


GH tg x ata CEP 9 ax (by 
c) 
+s), — 6s), L€2'0 9900 eg x= ey x 
z10'0 ¥91'0— srso— | our — gay FF *S) (ye, x0) 
0 0. 0. : 
S (( 5 a ( do = 5 
0. 6 : = 
Ma Mary Cy) OH y)y — _4%)9) Leo: 90°F 90t0 FE) esgggig 4 (2="9) 9 
So ECan Te ena a 9¢2'0 r00°0 0z0‘0— 100° i este — ggetg— 2) OS) g 
Seg Ser 680° 966'0— 700°0— £60°0 $00°0— see0— sere geatg Sy Og 
Ma ¢ set —oero— | ter'0 9z0'0 zoe‘o— 1800 2690 | 909° aanto— HO) Cg 
: 0 
CGC) gyptg he 99¢‘0— 1950— 9Lt‘o— ha A 
CS) ¢  zegto— og‘ 9zr‘0 oro | gsso— vento SO) syzgtg = (It'S) y 
I : 
| sx2"T—| | 6e6°0 | oce'o—|  [eavro || — eoz‘e ger'z 909‘F 0s6‘0— ges‘o 
oss‘e— €99°T— SYS‘ t— : 0262‘ t— 


; gez'0 
II 
219 t= ez" “Si0—  —_2£0°0 9g t— 909‘ enn o— 
[-oe1o—| | r18°0_| [‘osc*o_| | zaro | |  gosto— 090‘ oLe*o— : 
4 E1'0— 6€8‘0 06c‘0 €z¢‘0— Z90'0 68¢‘0— 10°F $1296" 
0. 0, 0. 0, 0 0. 0 H i 
Xt) Vig Ppl Eas Cee ae Cee eee erie 
FIN@LOHD O1MHOMed MY KIQHIMKIOHLO ‘BHHOTIMAIG) Al i “(es) 
i 2e9‘0 08z‘0— Sd — 
' 0 0 
E so— — pysto— SC) gg — 
: 0) (0 
}euurge pert aero Ogg 


MY 


cuctembt Bis) X(s) = —Vis). Samenaa B (8): Xq Hwa Pw; Xo) Ha Pysy; Be, 
Ha Boy; K’ wa K’ wu K, wa Kj, nonyuaem | 


ce 

Pity = Posy + 2} (Bish KY" Bis (K’ Posy + Ki) Oty — Xeon)” (13) 
n=1 

Kosbdbunuentsr paga (13) A, = BG} KAn_1(n = 2,3,...) onpesensiorca npif 

A, = BG} (K'P.s,) + K,) coornomenuama tuna (12) u, caeqopaTenbHo & 

MOrYT ObITb BbIYHCJICHbI TaK Ke, Kak Hu Pi,,). Tlogcrapaaa B (13) Aw = Meo I 

mowiyyaem 


(oe) i 
’ , j (eat Sy, = a >) , , n ~ a 
Pree) = Posy + 2 (Bey KY Be) (K’ Poy + Ki) (Meo) — Men)” (AD 
n=l iq 

Takum o6pa3om, a6cosloTHad CxOqUMOCTb pasa (8) MaeT BOSMOXKHOCTb COBEp-# 
IMT J — So UTepanuH B paMKaXx So- CTYMeHM pacueTa, He pelllad q — Sy CHCTeEME 
BXw) = —Vy (£=So + 1,5) +2,...,G), H HABTH Xoo); X (co) H P(e). Mcnom- 
30BaHHve pop (8) u (10) BMecto (4), a pana (14) BMecTo Pre) = — Boo) V(co} 
HM IIPHBOAMT K yCKOpeHHOMYy «yTOUHeEHHIO KOpHel BeKOBbIX ypaBHeHHi»y. 1 
B nanOoulee npakTHuecKH BaxKHOM cslyuae K = E (K’ = E) COOTHOIMMEHHA Th 
(3), (10), (5) u (14) npeo6pa3yrorca cooTBeTCTBeHHO B , 


ca 4) 
. , = , j : 
X= Xie + Dy Bods Xe (Aw — Avs)", (8°)? 

n=l iP: | 
re As) = is) — Wir; 


ax’ Sy, ee i 5 
(3a Ny = WBS Xeoy (eo — Bes)" (10’) 
n=1 
Aisa) = Wa Xs) o@) Wy GENS 3 (fy 
1— W; (0X/AA);,) . 
co 

Preoy = Pes, + D) Bo P(e (Acoo) — Ace)”, (14’) | 

n=1 
rye | 
Pos) =— Bey W,. (12 


B ta6n. 1 npupoqurca pacuer gaa cnyyaa K=E, semonnennili no | 
CX€M€ YCKOPeHHOTO «yTOUHEHHA KOpHeli» *. 


Metox wrepauvu Cc MOMOUbIO cTeNeHHOTO psa MMeeT CMBICA MpuMeHsATE 
B TOM Cyly¥ae, KOra YHCO JONOWIHUTebHBIX ONepaunii B”*K’ A,, HEOOXOAMMbIX 


(B Mpeqetax TOUHOCTH pacueTa) JWI SKBHBAeHTHOM 3aMeHbI COOTHOMeHHA 
(4) pagom (8) **, HeBeauKo. 


B 3aKkmoueHve MpHHouly OnarogapHocrs JI. C. Masuuy u VW. B. O6pen- © 
MOBY 3a OOcyKJeHMe pe3yMbTaTOB HM MHTepec K pabote. 


MuctutyT aementoopranuueckux coequHenuit Tloetynusto | 
Axkajlemuu HayK CCCP 27 II 1959 


UMTHUPOBAHHAS JIMUTEPATYPA 


* JI.C.Masa uu, Tp. us. uacr, AH CCCP, 5, an. AH CCCP, 1950. 2 JI.C.Maa HU, 
Ontuka H cnektpockonus, 5, 378 (1958). 


* B ocHone eToli cxembl wexKHT pacueTHad cxema Masuna (ts 
** Bowee TOrO, WIA SKBUBAJICHTHOT 3aMeHbI COOTHOINeHHA (0X"/0h);.) = 


= + Boy (K’X(,) Ki) pagom (10). 
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Aornagn Akanemun nayx CCCP 
1960. Tom 132, Ni 6 


®HSHKA 


E. K. NYWEAKO 


KHHETHKA ®OTONPOBOAUMCCTH STAJIOMMAHHHOB 


(IT pedcmaeaeno axademuxom A. H. Tepexnunom 1 IT 1960) 


TlonynpOBogqHuKoBble CBOMCTBAa CHHTeTH¥eCKHX MHrMeHToB — dTanouuaHH- 
HOB CJIY2KHIM MpeMeTOM UcceqOBaHuA psa apropos (1-*), Vurepec k BBIAC- 
“HeEHHIO NPHpOAb! MPOBOAUMMOCTH M CPOTOMPOBOLMMOCTH y STHX COeAMHEHHH Onpe- 
RenaeTca TeM, YTO MTaNOWMaHHHbI ABAIOTCA OJH3KMMH aHasloraMH eCTeCTBeH- 
| HBIX NHTMeHTOB — xopoduiia M reMMHa. BOubIMHCTBO aBTOPOB MpOM3BOAHI 
W3MepeHHA pelakcalv POTONPOBOAMMOCTH (TaIOUHaHHHOB MpeMMylecTBeHHO 
Ha JlasiekKUX CTaMAX HapacTaH¥A M cnayaHHa cororoKka (cBplllie 107? cex.). 
Hactoasulaa paOota cTaBisia CBOeH WeMbIO HCCELOBaTb MpOllecchl pelakcaluu 
OTOMPOBOAMMOCTH @TaOWMaHMHOB Ha CaMbIX HavYaJIbHbIX cTaquaAx. OObektamu 
HccleOBaHHA ABJIAJIHCb CYOJIMMMpOBaHHble B BbICOKOM BaKyyMe CJIOH dTaJio- 
UWHaHHHOB, COepaalluxX Melb WH MarHHi, a TaK2XKe CBOOOAHLIH OT MeTasa Ta0- 
“1MaHHu. CoM uccuielyeMbIX MMTMCHTOB TOJIMIHHOH OT 0,1 pp 20 HECKOAbKHX MHK- 
POH HaHOCHJIHCb BO3TOHKOM B BAaKYYMe Ha KBaplleBble WIM CIIOAAHbIC MOLIOKKH, 
HMeBIIHe Ha MOBEPXHOCTH MIaTHHOBbIe WH 30JIOTHIC IICKTPOAbI, pasemeHHble 
“TIpOM@xKYyTKOM B | MM. OTH 9eKTPOJbI MPpeIBapUTeIbHO HAHOCHJIHCb Ha M30J1H- 
 pyrloulve MOqIOKKM KaTOAHbIM pacnbwienHem. Mexyy aeKTPOZaMH NpuKMayyl- 
Baloch HalpaxKeHHe B 100—300 B. Iloq06HO OonbUIMHCTBY OpraHHyeckux Kpa- 
cHTeleH COMPOTHB.IeHHe C10eB PTAOWHAHHHOB ObWIO BeEIHKO HW MPH OcBeIleHHH 
Hepa3JIOXKeHHbIM CBETOM OT PTYTHOH mamnbl CBT cocrapisano 10‘! — 10° om. 

Penakcalua tboTOMpOBOZMMOcCTH y 9THX NHITMeHTOB HcceOBaacbh Me€TOOM 
Taymetpa (1°), no3Bomsioulero HaGJIOaTb OJHOBpeMeHHO Ha Ocl{MOrpade 
BeCb XOX Mpolecca HapacTaHua HW cnaflanua dotoroka. IIpuOop nossonsa1 u3sMe- 
puTb BpeMena pesakcauuu oT 5-10-® yo 10-2 cex. Bpema orceuku np WwupuHe 
memH B 2 MM cooTBeTcTBOBaO 4-10-° cex. OcBelmleHve MpOHsBOHIOCch MORy- 
JIMpOBaHHbIM c yacTOTOH oKOO 100 rl BHAMMbIM CBeTOM OT PTYTHOM JaMMbl 
(CBJIUI-120), Bprjemaempim c MOMOLIbIO KeTOrO cBeTopuAbTpa PKC12 (2 mm). 
MowHoctTb ocBenjeHua cocraBisana oT 10-* go 10-® Bt/cm?-cex. YpoBeub OcBe- 
DiCHHA Ha HcMbITyeMOM (POTOCOMPOTHBeCHHH U3MeHAICA B mpegenax 10—100 
pas c MOMOMIbIO HaGopa rpayHpOBaHHbIX HeHTPaJbHbIX CBeTOPUNSTpOB. OnbiThI 
MpOBOAMIHCb Kak Ha BO3LyXe, TaK HW B BAKYYMHBIX yCJIOBHAX, a TakKe B IIPH- 
CYTCTBUM pasJMUHEIX NapOB HM ra30B B MHTepBale TemnepatTyp oT —100 Zo 
F-150°. 

1. Uccnenopanve KUHeETHKUM (hOTOMpPOBOZMMOCTH MOKasaslO, YTO Mporecchl 
HapacTaHua M cnayaHud POTOTOKa B OCHOBHOM y BCeX PTAaNOMMaHHHOB IpoTe- 
KaloT B MHTepBasle Bpemen oT 107° yo 107? ceK. 

'Ha puc. | a npuBesenbl CCLMIMOrpaMMbI W3MeHeHUA POTOTOKa BO BpeMeHH 
ia O6pasna hranouManuna 6e3 MeTaa B WMHeHHOK (A) M skKcMOHeHIMabHOH 
(B) passeprkax. Ws KpHBbix BUQHO, YTO KMHETHKA (POTOMPOBOLMMOCTH UMeeT 
COxKHBIM Xapaktep. Kpupble HapacTaHuA B OOJIbUIMHCTBe CJly4YaeB TOJIbKO Ha 
HavaNbHbIX CTaMAX CHMMeTPHYHbI KPHBbIM cnaanuA. 3a BpeMsA OCBeLLeHHA 
IPAMOYTOJIbHBIM VMMYyJIbCOM cBeTa JuTembHOcTbIO 10-* cex. dorompoBogn- 
-MocTb (prasomMannna 6e3 MeTasa OYEHb ObICTPpO MocTuraetT cBoOero CTAallMonap- 
Horo 3Hayenua. Hapsay c MaJOMHeEpUHOHHBIMM mpomeccaMu, Hadso,aloTcx 
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u Oonee MeWWIeHHBIe NOcMeLyIouwe CTaWMM HapacTaHuA M cmaqaHus (pororoxa,| f 
B cayuae PTalOuvanHHa 6e3 MeTala HOA Me/VICHHOH HHEPUMOHHOM COCTaB 
oe 15—20% or cral[MoHapHOro 3HayeHHA COTOTOKAa.M 


JisouleH HeBeHKa — OKOJIO 


Puc. 1. a—dravonuanaH 6e3 Me- 


yaa Ha BO3f—yxe mpu-+ 20°, 
cyenax = {3/1 Ones se CeKr To cnan = 
=3-10-3 cex.; 6 —‘TamouuaHuy Mes 
mpa + 20° Ha BOSAYXe, Ty cnaz = 
peal —5 SA i=e : 
= 2-10-5 ceK., T ogag= 4:10°* cex.; 
6—TO %*e, To 6, Mocye HarpeBaHua 
yo 100° Ha pBo3qyxe B TeyeHHe 
; ESE (ee 
2 Wae., T cnan = NOG? COR 


—_ -10-2 
To cnag = 12-107? cex. 


IIponeccbl! HapacTaHuaA M cmaqaHua POTOTOKa 3aBHCAT OT ypOBHA oOcBelled 
HUA MB OOULEM BUe HE YKJaLbIBaIOTCA B MPOCTYIO SKCNOHEHIHAJIbHY!IO 3aBHCH+y 
MOcTb. PaccMOTpeHHe KMHETHKH MOTOMPOBOAKMOCTH (TaNOUMaHHHOB B 9KCHO- 


160 
100 925 
f \ 
_2 vs, 
D 9125 \ 
x 
4 05 10 jSraney cel 


Puc. 3. 1 — ocluanorpamMa KpuBow HapacTaHua 

Hu ClalaHuAa doToToKa PTawomMaHHHna 6e3 MeTana; 

2 —cMajlanve toroToKa NA KpuBonw J B KOOpyH- 
natax 1/ ion t 


IpMBeeHbI KPHBbIe CiaaHHA (OTOTOKA BO BPeMeHH B KOOPAMHAaTax 
1/ig — ¢. W3 npwBeqeHHbIX KPHBBIX BHIHO, 


A B 


Racy 2: 
Hua 1 Ha Bo3fyxe MpH + 20°, 


a—(taiouvaHHH Mar- 


RS Mae ce 
T1cnay = 6-10-® ceK., To onay = 
=1.6-10-* cex.;6 — pranownaHuH 
MarHua 2 Ha Bo3azyxe npu + 20° 
(CBexKeHSrOTOBJIeHHBIN), Tenax = 
—6§.40-6 — 7.40-3 
=6-10°% ceK., Ty onay = 7-10 
ceK.; 6—cmoH 2 Nocne aycop6- 
IMM apoB BOLI Np HarpeBaHHH 
° Lae —5 
Ho + 100°, 7, crag = 6-10°% cex., 
Tg > 40-2 C@K. 


HeHIHaJIbHOH pa3BepTKe I103BO- 
JIA€T BLIABHTb Ha OTCJIbHBIX yua-q 
cTKaX claaHiA @oToToKa Be 
SKCIOHEHTHI C KOPOTKHMH Hi JVJIMH- 
HbIMM COOCTBEHHBIMM BpeMeHaMH 
AMUTEIbHOCTHIO. t% cnax = 1,3- 10m 
CCK.» eo Maeto enane= Onl Op Cen 
(puc. 1 Ba). } 

JIA onpelkeienHaA Bua 3aKO- 
HOB HapacTaHua HU cnalaHus 
@OTOTOKAa WIA 3THX OObeKTOB OBI-| 
JIM MOCTPOCHbi KPHBbIe cnaqaHHa 
(boroToka B KoopyHHaTax I/ig = 
= /(f). ][ua storo ocuanorpam- 
MBI (@OTOTOKa MpoOeKTHpoBasuch 
C NOMOLIbIO yBeMYHTeIA Ha MHJI- 
JMMeTpoByio Oymary. Ha puc. 3 
AIA TOrO x%e OOpa3zua cranomna- 
HHHa 6e3 MeTaswa, YTO Ha puc. |, 
ly —tw4 
4TO cnasaHHe @oroTtoKa mnoce 


peKpalleHHa OcBeleHHA NOMYMHAeTCA THMepOomMyecKOMy 3aKOHy, TO yKa- 
3bIBaeT Ha OMMOJIeKYJIAPHBIN Mmpolecc pekoMOuHaluH. 

TIpu ucceqoBaHHH BMAHMA pa3IM4yHbIX (:bakTOpOB OpIWIO NOKa3aHO, 4TO 
OTKa4Ka BOSyxXa, a TaKKE AVIMTeMbHOe HarpeBanHHe WO +100° dranounanuna 
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€3 MeTala Kak Ha BOSyXe, TaK M B BaKYYMHbIX YCJIOBMAX, a TaK2Ke B IIpu- 
YTCTBHH KHCIOpONa WIM MapOB BOJbI HE OKa3bIBAeT 3AMeCTHBIX H3MeHeHHE Ha 
JMTCIbHOCTh WM XapakTep MpomeccoB pejakcallHu. 

2. Ha Tom xe puc. | npuBexenni OCILMJIOrpaMMBI POTOTOKA B JIMHeiHON (A) 
M SKCHOHEHIMaIbHOH (5) pasBeprkax JA OOpasila bTralounanuna MeqM JO (6) 
M nOcse (6) HarpeBaHuA co0A JO 
+100° B xKucnopoze (Bosyyxe). 
Tloqo6Ho KpuBEM ya dbtranomna- 
HHHAa Oe3 MeTaJa, KPHBbIe Hapa- 
CTaHHA MW chaqanua mororoka Wa 
@TalouvaHuHa MeM OKasasIHcb 
HeECHMMETPHUHBIMK =H B  OOlLeM 
clyyae HeSKCNOHCHIMaJIBHbIMH. C 
NOMOMLbIO SKCNOHEHIHAaJIbHOH pas- 100 
BepTKH Ha OTJCIbHbIX yuacTKax 
KPHBbIX clalaHHA MOXHO OpIO 
paccMoTpeTb Be cocTaBs AONE 
'¢€ KOPOTKHMH HM JWIMHHBIMU cO6- a 
CTBCHHBIMH BPeMeHaMH. 

B otanuue oT dramounanuna 
6e3 MeTaiia, COM @ralolwvannna 50 
‘MeJIM ocuie nocuefzyroulero Harpe- _¢ 
BaHHA Ha BO3LyXe WIM KHCIOpO- 

He (B BaKYYMHBIX YCJIOBHAX) 3a- 25 
| MeTHO MOBDIIIaJIM CBO MHepIHOH- 

HOcTb. TemmoBad akTHBalua dta- 
JOUMAHHHaA Me Ha BO3Lyxe IIpHu 
+100° B Teyenve 1—2 ac. cHH- 2 50 75 106-10 tek 
| Kala JOO ObiIcTpOW cOcTaBJIAI0- ——S 

picH HO 40% OT MaKcHMasbHOrO Puc. 4. Mruospenuple BpemeHa peslakcanuH waa 
SHavecHHA (porotoka, . MHEpI(MOH - cox TasowvaHuHa MarHusa-2 Ha Boszyxe 
-HOCTb MeJWIC€HHOH COCTaBJIAIOMLeH 

Bospactasa B 3 uw Oonee pasa (puc. 1 Be). 

TlokazsaTeibHO, 4TO B 2THX YCJIOBHAX BPeMA PeslakcallMH PoroToKa pesKo 
H3MeCHANOCh OT HHTCHCHBHOCTM OCBEeILeHHA, UTO, MO-BHJHMOMY, ObIIO BbI3BaHO 
YCHJIEHHOM NOKaIH3allHelt 9EKTPOHOB Ha KHCJIOPOJHHIX YPOBHAX MIpHIuNnAaHUs, 
TIOBbIMAIOULHX JVJIHMTeJIbHOCTb PeCKOMOMHAILMOHHDIX IPOLMeccos. 

3. B ormuune oT cyOMMUpOBaHHbIX Cl0eB HTaOWWMaHHHa MeAM H dtao- 
muvannua 6e3 Merasisa, cou @TanowwaHHHa MarHusa, cyOJIMMMpOBaHHble B BBI- 
COKOM BaKYYME Ha CJOAAHbIC HIM KBapMeBbIe NOMOKKU, B SHATHTEMbHOM YHCIIE 
cayyaes OOazanu aMopHol crpyKTypoH uM Kpalue Hu3KOH PoTouyBcTBUTeNb- 
HOcTHIO. Oxa3alocb, 4¥TO Te %Ke COM PTaOWWaHHHa MarHuA, McHapeHHble B 
BakyyMe, HO y2Ke Ha MOQIOXKKU C 300THIMM QIeKTpOqaMu, Harpersie Wo +150° 
(cm0fla, KBapll) WMeM KPHcTaIMyecKky!O CTPyKTypy H M0 cpaBHeHHlo c amopd- 
HBIMH CJOAMH OOHapyXKHBaH Oolee BHICOKY!IO (OTOSeKTPHyecKy!O 4YYBCTBH- 
TEJIbHOCTD. 

Ha puc. 2 npuBesebl OCWMIMOrpaMMbl HapacTaHHA Hu clayaHHsa ororoKa 
B wMHelinot (A) wu sKCcNOHeHIIMabHOH (5) pasBepTkax JIA TByx OOpasilos 
Kplctalmmueckoro praiowvanuna Marna. 3 mpMBexeHHbIX KPMBEIX BHHO, 
YTO MpOWecchl HapacTaHusA M cnayaHuaA MOTOTOKa Ha CaMbIX HauaJIbHBIX yuacr- 
KaX MaJIOMHepUHOHHEI WH MMeIOT WIMTeNbHOcTh 6-10-* cex. Hapany c 9THMH 
OYeHb ObICTPbIMM MpolleccaMH HapacTaHuA M cnasaHuA MoTOTOKa HaOsMOLaloTCA 
MU Oomee MEWMIECHHbIC MOCIELYIOULHe COCTABJIAIOULMe C COOCTBEHHBIMH BPeMeHaMH, 
Haunnasa oT 10-2 u Goee cekyHA. OnbiTb! NOKa3aIM, YTO MHEPUMOHHOCTh Cj10eB 
(PranouvaHvHa MarHus, MOBeprHyTHIX JIMTebHOMY BO3eHCTBHIO  BUlarK- 
Horo BO3yxa (KMcOposa), Laxke Mp KOMHAaTHOH TeMMepaType 3aMeTHO NOBbI- 
uiaetcs. Hanpwmep ua pic. 2 noKa3aHo, 4TO B coe Pras olMaHMna MarHus-2 
NO BAMAHHeM BUaxKHOrO BO3LyXa COGCTBeHHOe BpeMA cmaaHHA KOPOTKOH 
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coctaBustollefi oTOTOKa moBbIWaeTca B10 u Gonee pas. IIpH cHMxKeHHM ypOBH)} 
ocpellenuad B 5 pas BpeMA ciasanuA KOPOTKOM COcTaBAAIONLeH yBeIMIMBacTC: 
yo 10-4 cex. OHaKo pu STOM CaM XapakTep 3AKOHOMEPHOCTeH He U3MeHAeTCH} 

Auaiv3 KPMBBIX cnaaHuaA c MOMOL{bIO rpapuka “MrHOBCHHbIX BPeMeH Pe} 
naxcauuu» (1) noKasar, YTO, MOLOOHO ranouMaHMHy Meu M PTanOwHaHHH}} 
6e3 MeTaula, mpollecc cnafaHua cororoKa B cilyyae (PTasolManWna MarHHs} 
TaKKe yKJlabiBaeTca B Mmpocty!lo rumepOomuueckyO 3aBMcuMOcTs. Ha puc. 4 
IpHBeleHa KpMBad ciayaHua oTOTOKa JIA OfHOrO u3 OOpPasiloB (Tas oma |) 
HMHa M@rHHsl, U3MepeHHad MeTOJOM «iaplMaJIbHbIX BpeMeH» C MPHMeHeHHEN 
3KCNOHCHIUMaIbHOH pasBepTKH. Ha 9TOM %Ke PHCyHKe NpHBeeHO MIHOBCHHO!P 
BpeMaA pejakcanunM 0, xapakTepusyloulee U3MeHeHHe BO BpeMeHH OOpaTHOry) 
3HauecHHA OrapH@MuyecKOM MpoOH3BOLHOM MoToToKa. 

OrmeTHM, TO cnayaHve MorToToKa TanOuMaHMHOB Ha MaeKUX CTAaMAr} 
or 10 cek. 20 5 MHH. mocme npekpauleHua OcBemleHuA 10 JaHHbIm A. T. Bapta 
uana u VW. A. Kapnosuua (”) Takxke xopoulo noqyMHAeTcA runepOomMyecKOMye 
3aKOHY. 

AnaJIu3 MOJYYeHHbIX JaHHbIX MO3BONHeT ChelaTb CMeLyOUHe 3aKJOUCHHAS 
KpaTkoBpeMeHHoe mpoTeKaHve (OTOoIeKTpM4ecKHX IMpOleccoB B TBep/bIxip) 
COAX (PTaIOMMaHHHOB 3a BpemMa OpayKka 10-° ceK. HECOMHEHHO CBHJETEJIbCTBY ff) 
eT 06 SJICKTPOHHOH NnpHpogxe HaGmIOaeMbIxX ABNeHHH. Cnagqanve PoTonpoBoly 
MOCTH JWIA BCeX (TAaOMMaHHHOB HMMeeT PeKOMOHHALMOHHEI XapakTep. B 064) 
IWeM Bue cnalaHHe doroToKka ykKNabIBaeTCA B TpocTylo runepOomMueckyk} 
3aBHCHMOCTb. 

BuipaxkenHad 3aBMcMMOcTbh pelakcaluu cOTOMpOBOAMMOCTH y 9THX MMr-H) 
Me€HTOB OT MHTe€HCHBHOCTH OCBeIIeHHA B MpHCyTCTBHH KHclOposa, mOo-BuLu-t 
MOMY, BbI3BaHa JIOKaJIM3allWeH 2QJIEKTPOHOB Ha yYPOBHAX NIPWJIMMaHA, NOBbI-g 
WalolwlHX JVIMTeIbHOCTb PeKOMOHHAILHOHHEIX IPOLLeccos. 


Tloctynuio 
20 I 1960 
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TEXHHYECKAH @®H3HKA 


O. 1. MAKCHMOBA u 9. HW. SCTPHH 
O ABJIEHHM ®A3OBOrO HAKJIEMA AYCTEHUTA 


(ITpedcmaeneno akademuxom I. B. Kypdtomoseim 7 III 1960) 


Masopblli Haken, BOSHHKAaIOWMH pH MpAMOM M OOpaTHOM MapTeHCHTHOM 
nepexoge (1), aBuserca scpeKTHBHbIM CpeJCTBOM BOSelicTBHA Ha COCTOAHHe 
aycTeHHTa, ero CBOMCTBa MH YCTOHYHBOCTb MpOTHB MapTeHCHTHOrO mMmpeBpallie- 


Hua. CO BpeMeHM OOHapyXXeHHA ABJICHHA cCTaOMIM3allMM aycTeHuTa mpu y —> 
> @-—>Y MapTeHCHTHOM Nepexoje ocyllecTBleH px HccieqOBaHHli »TOrO 


ABJICHUA, B Pe3yJIbTaTe KOTOPbIX NOJIYYeHb! HEKOTOPbIe JaHHble 06 OcObeHHOCTAX 
COCTOAHHA «BHYTPeCHHeHaKJeMaHHOTOy ayCTeHHTa (H3Me€HeCHHH ero KpHcTaIu- 
yYeCKOH CTPyKTYpbI H cBOlcTB (2-°)), 3akKOHOMepHOCTH 2Ke H3MCHEHHA KHHETUKU 
MapTeHCHTHOrO TIpeBpallleHHA pH ca3s0BOM HakJielle, BO3SHHKaiOUleM mocse 
TaKOM OOpaOoTKH, JO HacTOSIIeroO BPCMeHH He H3yUeHbI MaKe B CaMbIX OOMLUX 
yeptax. Mexyly Tem H3yyeHve STOrO BOMpOca MpPeLcTaBsIAeT HE TOJIbKO CyllecT- 
BeHHbIM TeOpeTHUeCKHH MHTepec, HO HMeeT HM MpakTHyeCKOe 3HaYeHHe, MOCKOVIb- 


ky asopplli Haken MOxeT ObiTb UCHOIb30BaH KaK CpeACTBO H3MeHeHHA ycTOH- 
YMBOCTH ayCTeHHTa, He MpHBOsAee (B OTIMUME OT MacTHyecKOH NepopMalun) 


K H3MeHeCHHIO (OpMbI CGpadaTHIBaemoro H3qemHA (°). 

B ctaTbe M3laraloTcd pe3yJIbTaTbI BbIMOJIHEHHOTO aBTOpaMHM HccJelOBaHHa 
BJIMAHUA (asOBOrO Hakena Ha KHHCTHKY MApTeHCMTHOPO MpeBpallleHHA, MAKPO- 
M cyOMUKpOcTpykTypy HcxXOqHOH HM KOHeYHOM cha3 B cMwaBaxX JByX THNOB 
Fe — Ni — Mn u Fe —Cr — Ni (nposBaaioltux HeEOMMHaKOBOe OTHOLIeHHE K BO3- 
WeHcTBHIO mulacTHuecKoH etbopmaruu (7, §)). OcHOBHBIMM MeTO,aMu Uuccue- 
JOBaHHA ABJIAMCb TEPMOMArHHTHbIM, PCHTTCHOBCKHH HM MeTasOrpapuyeckHH. 
Ma30Bblli HaAKJIEN OCYILECTBIAJICA WYTeM PTyOOKOTO OXMaxKTeHUA TO pasMUHbIX 
Temiepatyp (WI NOMYYCHUA pasIHUHbIX KONMUeCTB MapTeHCHTa) HM mocsey1o- 
Il€rO HarpeBa B OJIOBAHHOM BaHHe 110 MHHMMaJIbHOMY» pexkumy (min T u min 2), 
oOeceuHBaIolleMy 3aBeplieHve OOpaTHoro a — y-lMepexoga. 

B pesyubTate UccueqOBaHHA YCTaHOBJICHbI CeLYIOUNe SKCIePpHMeHTAaJbHbIe 
(paKkTHI. 

CueycTBveM (pa30B0ro HakuJlema, BOSHUKalollero MOce MpAMOrO HU OOpaTHOrO 
MapTeHCHTHOTO TpeBpallleHHA, BCeTa ABJIACTCA TOJIbKO cTaOHJIM3alua aycre- 
HUTa, TOPMOx*Kenve mpespamlenua. Jlaxe B MaTepHaslax C OTHOCHT@IbHO BbICOKHM 
mpeqesOM TeKyYeCTH, ayCTeHHT KOTOPBIX CMOCOOeH AKTHBU3MPOBaTbCA NOW BMA- 
HUeM TWlacTHyecKol edopmanun (cnaBEr Fe — Cr — Ni (°)), mocae dasosoro 
Hakslena B pe3yJbTaTe yY—> a-—> y-lpespamlenua OOHapy2KHBaeTCA TONbKO 
NOBbIWeHHe ycTouuBoctu. OrcyTcTBHe aipektTa akTHBUsallM B cilyyae (a30o- 
BOrO Hakslena HaXOJHT, NO-BHAMMOMy, OObACHeHHe B cilelupuke Temmepatyp- 
HbIX YCJIOBHMi TaKOrO pola OOpaOoTKH — B 3aBeplleHHH OOpaTHOrO MapTeHCuT- 
HOO IIpeBpallleHuA B OOJACTH OTHOCHTCIbHO BbICOKHX TeMepaTyp, MPH KOTO- 
PbIX CTPyKTYPHbIe HapyWeHHA, OTBETCTBCHHbI€ 3a AKTHBUSal[MIO ayCTeHHTa 
(1OKaNW30BaHHbIe B MAJIbIX OOEMAX BbICOKHE HalpAXKeHUA), y2Ke HE MOTYT CO- 
XPaHATbCA B CHJIyY HX BeCbMa HH3KOH TeMMepaTypHOM ycTOHYMBOCTH G22): 

Buausuue (asoBoro HakJlema Ha MpeBpallleHve MpH HEMpepbIBHOM OXJa%KTe- 
HMM BbIpaxkaeTcd B NOHWKeHHH TemMepaTypbl Havasla MpeBpallleHua WH yMeHb- 
WeHuH s*ppexToR mpesBpaulenusa. II]puH 9TOM Cc MOBBILIeHHeM CTENeHH 'Y —> a —> 
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—> y-lipeBpatlenua (yBeH4eHHeM CTemeHH (pagoBoro Hakuiera Yq) A3MeHeHHA IIpo- 4 
UCXOIAT CHavala CpaBHHTeJIbHO MeJVICHHO, 3aTeM (B HHTepBale 3HayeHHH |) 
bu = 20—30%) NOBOMbHO peskO, H Jasee HaOMOAaeTcA TEHACHUMA K SaTy XaHHlo 
M3MeHeHH. F 
Bauuasnue y—>a-—> y-lMepexoga Ha KHHeTHKy H30TEPMHYeCKOrO MapTea y 
CHTHOFO IpeBpalleHHA BEIPAKaeTCA B MOHWAKEHUM «MUCTHHHOM» MaPTeHCHTHOH TOM- 
KH (HaMBbICLUeH TeMNepaTy pb, IPH KO- ff. 

%, cen! TOPO BbIAepxKKa MPUBOAUT K NpeBpa-| 


A ee a r ULeCHHIO), CMeLLeHHM Bcero unTepBasa 

/50\- i GAiemey ok npeBpalleHua B OOAacTb Oovee Hu3—'f 
é ae KUX TeMMepaTyp H pe3KOM YMeHb- if 

j wry Ne WIeCHHH CKOpOCTH M30TepMHyeCKOrO ff 

100; % sale i mpespamenua (pvc. 1). B cnaaBe® 
a i i \ Fe — Ni — Mn TopMoxeuve mnpe-ff 
= , fae NaN BpallleHHA COMPOBORKLaeTcH WM W3Me-1h 
S 50 aa ee .. HeHHeM caMoro XapaKTepa mpore- 
a 8 8° xauusa npouecca — noaBiennem (pH 

as CpaBHUTeIbHO OOMbUIMX by) MHKyOa- If 


7) Moy /i/pasn a) 0°, I[MOHHOTO MepHoya. Cumkenne «Hc- 
i THHHOM» MapTeHCHTHOHM TOUKH BeECbMa 


3HayHTeIbHO (HampuMep, Ha 30— @ 
Puc. 1. Bauanve dasosoro HaKjena Ha Ha- 5 i | 
YaJIbHYIO CKOPOCTb H30TepMMYecKorO MapTeH- 50°), Tak ake "Kak" ie Cyt 
CHTHOrO tpeppamenud. A—cnaap H2303; MpyrHxX H3yyeHHbIX PpaHee BOseH- |F 


&—cnnap Xi17H8. 1 —ucxogusi; 2— crpuli (nmacTuyeckou Feopmaunn (°®) | 
by = 20%; 3 — 30%; 4—40% Mu HelitponHoro)§ o6myyenua (1°)), if 
pOJlb H3MeCHeHHH, BOSHHKAIONLUX B 
COCTOAHHM HCXOQHOH asbl MOA BAHAHHeEM BHYTPeHHerO Hakwiema, mpo- ! 
ABJIACTCH HE B H3MCH€HHH KaveCTBEHHOM KapTHHbl KHHeETHKH MW ee 3aKOHOMep- 
HOCTeM, a JIMUIb B OMpeeICHHOM H3MeHeEHHHM CKOPOCTH NpeBpalleHWA HM cMeLle- 
HUH TeMIepaTyPHEIX PpaHull Havasia M KOHILa MpeBpallenua. OCcHOBHOL xe 3aKOH | 
KMHETHKH — TeMepaTypHadA 3aBHCHMOCTb CKOPOCTH, BbIpawKalollaicd KpHBOH 
¢ MaKCHMyMOM, — COXpaHAeTcA He3aBHCHMO OT cTeHeHH BO3,eHCTBHA. 

B pesybTaTe MeTalmorpapuyeckoro * uccmehOBaHuA ycTaHOBeHO: 

1) CneqcrBvem psMoro HM OGpaTHOrO MapTeHCHTHOrTO epexosa ABAAeTCA 
BO3HHKHOBCHHe CTPYKTYPHbIX HapyleHHii He TOJbKO B MeCTaX «ObIBIIIHX» 
KPHCTaJIJIOB MapTeHCHTa, HO HM B OM31exKalHX 20HAX AYCTeHHTa; 06 STOM CBH- 
AeTeIbCTBYET PaclipOcTpaHeHve Ha yKa3aHHble Y4aCTKH MOBbILIeHHOH TpaBH- 
MOCTH, CBOHCTBeEHHOM COcTOAHMIO (bazoBoro Hakwena (*), H MOBBILIeHHO MUKpO- 
TBepOcTH. 

2) IIpu oxnawkyenuu aycrenuta, ucmbITaBliero :ba30BbIii Haken, mpomecc 
IIpeBpalleHHA Pa3sBHBaeTCA TOMbKO 3a CUeT OOBEMOB HCXOMHOH ashi, O6aaB- 
IMMX OTHOCHTEIbHO BbICOKOH YCTOHYMBOCTHIO B OTOXKKEHHOM OOpasile H He Ipe- 
BpallaBLUIHXCHA TPH eTO OXaKeHHH; CIEOBATeNIbHO, (aSOBbIli Haken H3MeHAeT 
OTHOCHT@JIbHY!O YCTOMYMBOCTH pa3IHUHbIX yUaCTKOB aycTeHuTa. 

3) Kpuictanabl MapreHcuta, BO3HMKatollve Mp OXxiaxkyenuu aycrTeHHTa, 
HCIbITABWerO asOBbIit HaKJeM, WMeIOT CYyIeCTBeHHO MeHbUIMi pasMep, 4eM 
B ciyyae OXJaKeCHHA OTOKKEHHOFO aycTeHuta. 

Hi3MeHeHusa, BOSHUKAaIOWIMe B CTPyKTYpe, CBOHcTBaX H ycTOHuMBOCTH aycTeHH- 
Ta, OOaqaloT B ciyyae (asoBOrO HaKNeMa OYEHb BBICOKOM TeMmepaTypHOlt 
ycrouunpoctbo. HesapucuMo or creneHu vy, MOmHOe ycrpaneHue MOJTy YeHHBIX 
adPeKTOB MOBbILeHHA YCTOMYMBOCTH, MHKPOTBepAOcTH M yIMpeHuA peuHtre- 


HOBCKHX HHTepepeHuMH MpOWcXOAUT Mp OTAUTe MI NO JocTuKenuu T = 
= T100—1150° (pue: 2): 


* IIpuMeneHue KoMOMHHpoBaHHoro MeTosa MeTasJorpaduyeckoro ucceqopaHusa (coueTa- 
HHe MeTOJa pevibea M MeTOla TpaBseHHA) OFYCOBUO BOSMOXKHOCTS HaGJIOACHUA 3a H3MeHeEHHeM 
OAHOro M Toro >Ke MecTa WIuda B TeyeHHe BCero WMKMa CTaGuIM3Mpyiollel O6padorKH H NocvJe- 
ayloulero Wpespamenus. 
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Temnepatypublii wuteppat HaOonee MHTeHCHBHOrO pasBuTHa mpoueccos 
OCCTaHOBCHHA HCXOAHOTO COCTOAHUA HeOAMHAKOB JIA pagJIHUHbIX cTeneHeli 
Hakjlena. YemM BbINe by, TeM B GOomee BbICOKOM TeMMepaTypHOM MHTepBase 
CHMMaIoTCH MpH OTKUre Nocie_cTBMA Haksena. B cyuae BHICOKUX cTeneHeli 
(pasoporo Haksiena (by= 45 u 65%) craOuM3HpOBaHHOe cocTosHNe MpOABMAeT 


O4€Hb BHICOKYIO TeMIe€paTypHy!O YCTOWYMBOCTh BIWIOTh AO TeMnepaTypbl pe- 
KpMcTausauuu cnnaBa T, = 770 9 
fe] 


u 750°, COOTBeTCTBEHHO, B calyyae 
cuapoB Fe—Ni—Mn u Fe-—- [ 
—Cr—Ni. Hoxak tombKo temnepaty- , 7% 
pa oTmKura WocTuraet sToro yposus, | 
MpOUCXOZMT ObIcTpOe BOCCTaHOBWIe- 
HHe CIOCOOHOCTH K MapTeHCHTHOMy 
npeBpaujennio (puc. 2 A). Jlanpueii- 
UMM HarpeB NpPHBOAUT KOcTemeHHO- 
My MeJVICHHOMy ycTpaHeHMio elle 0 azz === 
cOXpaHHBUIMeca WOM adpekta cTrabu- 
Tu3alHHn. 
| Paccmorpenve KpHBBIX ywlnpe- 
HHA WM MUKPOTBeEplocTH, nosyuen- 
‘HBIX JIA OTHOCHTeEIbHO BBICOKHX | 15 
cTeneHeH Haksiena (Vy = 45 165%, 


puc. 2 5, B), uw kpusprx M.,, Wa OT- nO 

HOCHTEJIbHO c1a6oro Haksiena (yy =16 5 

vu 30%, puc. 2 A) npuBoguT kK 3a- 

KJIOUeHHIO, YTO Mpollecchl BOcCTa- 0 : 
HOBICHHA, MpOTeKaIOIHe BO BHYT- — 290; - . 4 
PeHHeHakJIemaHHOM aycTeHuTe, HO- = ¢--~% ‘i 
CAT BecbMa cNOwKHbI xapaxtep: Mew 
pasBHTHe mponeccow OMKHTa mpouc- | ys EN 


| XOJIMT He TOJIbKO B OOaCTH Temmepa- 3 
Typ, coorBetcTByriomleH ObicTpoMy 

| ‘TIPOTeKaHHi0 PeKPHCTAaJJIH3allMOHHBIX 
_ mpoleccoB, HO M B HeKOTOpOH O6ua- Ht 


keine = 


5 
: 


CTH, pacnOJIOxKeHHOH CYyILeCTBeHHO 75 ! — 5 
HYWKe TEMMNepaTypbl PeKPHCTaJJIM3a- ay AD Be G00 300 1000 100 1200 & 
WHUM CllJaBa. 

TakuM oOO0pa30M, CHATHe nocleq- Pyc. 2. Vismewenue XapakTepucTHK craBa 


CTBHH da3s0Boro HakJlela MpOHCxo- 
WMT m0 Mepe MOBBbIMIeHHA TeMmepa- 
TYPbl OTKHTa He PaBHOMEPHO, a4 He- 
CKOJIBKHMHM MOCMeAOBAaTeJIbHbIMM CTY- 
NeHAMM, OHA M3 KOTOPBIX pacmono- 
*%KeHa HMKe TeMMepaTypbl PeKpHctas- 
JIM3auMu ciwaBpa, [pyradt# JexKUT B 
o6acTH TeMmepaTypbl peKpHcTaJ- 


H2393, ucnbirapiwero dasoBblli HakJen pasmuy- 

HOM creneHu, MpH oTxure. A — cCyMMapHBIit 

apexT mpespanlenua M,. 51 warp? B — seau- 

uvHa (busuuecKoro yuiHpeHHa suHHU (311) 

aycreHuta; B— MuKpoTBepfocTb gh irae! bon on th 

XOQHEIN; 2—by = 16%; 3—30%; 4— 45%; 
5 — 65% 


JIM3aUMH VW, HaKOHell, TpeTbA, XapakTepH3ylOUlaAcdA OYCHb M@JVICHHBIM yCTpa- 
HeEHHeM elle COXPaHUBLINXcA MocseJcTBHA (as0Boro HakNeNa, MpOcTupaerca 
Ha WMpOKy1o O6slacTb Temnepatyp — oT 800° qo 1100—1150°. Taxou xapaxktep 
3aleuMBaHUd HapyWlenuli noKasbiBaeT, YTO B pesyabTaTe (pasoBoro HakwJena 
TOABASETCH HECKOMbKO BUOB CTPYKTYPHEIX Hapyllenuh, OOMataloulAx pasiny- 
HOM TeMMepaTypHOM YCTOHMBOCTbIO, HO B OAMHAKOBOM HalipaBJleHHu (HeOaro- 


IIpHATHO) 


CKa8bIBalOulHXcA Ha TpeBpalileHHuu Yy —> a. 


OcyuectBeHHoe Ha cniape Fe — Ni — Mn Oosee nogpobHoe uccneqoBanne 
npolecca OMKUTa BHYTPeHHeHaKsenaHHOTO ayCTeHHTa, OXBaTHIBAIOUICe H WH- 
TepBaJl OTHOCUTEIbHO HH3KHX Temmepatyp (oT 250 ), IpHBeO K oOHapy2KeHHIO 
HOBBIX 3AKOHOMepHOCTeli, yKa3bIBalOUIMX Ha elle Ooulee CAOKHDIH XAapakTep 
3Toro mpomecca. YcTaHoBJeHO, UTO OTKHT B HHTEpBase 450—550° npHBOLUT 
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K JONOJHUTeEJIbBHOMY ype3Bbl4ahHO pe3KOMy NMOBbIMIeCHHIO NMepBOHAYaJIbHOTOY 


apbekta craOusM3aluu (pic. 3); HUKaKYMM ApyrHMH cpeiCTBaMH B UCCAEOBAH-F 
HOM cmulaBe He yaBaslOcb JOCTHTHYTb CTOJIb BbICOKOH cTemeHH craOususallMn|) 
aycrTeHuta. C nOBbUMeHHeM ‘)y HadOLaeTcA yBeMYeHHE 3cpdpekta JONOMHUTEID- jf 
Hoi cTaOMusalHH U paciiMpeHue TemnepaTypHOH OOacTH ero pasBUTHA. Js} 
NOCTHXKCHHA MAKCHMaJIbHOrO scipekTa cTaOMIM3alHH HeEOOXOMMO TeM Oowblee lh 
BpeMA, “eM HWKE TemlepaTypal) 
D> ee ea ees omkura (HampuMep, upH 525° —} 
30 mun., mpuH 400° — 6onee 12) 
yac.). Pa3BuTHe JONOJHUTeIbHOH 


L 
é cTa6HIM3alHH He COMpOBOxKaer- B 

L CA JLOMOJHUTEIbHEIM pa3MbITHeM ff 
- PeCHTTeHOBCKHX HHTepdepileHHH. fh 
SL Hexoropoe yuiMpenue smnunnu 


(311) aycTeHuta OOHapyxKeHO Ha 
Ooulee PAHHHX CTaMAX OTKUTa — 


S 


ait 


0 ] 
T 


KJleMaHHOrO aycCT€HHTa B S3aBHCHMOCTH OT TEM- JIALOULWUCA B HaJIHuvun «rop6a» Ha 


nepatyppt ommura. Cnmap H24T3. / — ucxogupiit; KPHBBIX 3aBucumocta M or T i 
I 


2 yp = 0%; 8 NBN 28005 DOG AV err (puc. 3). 


TlonyyeHHble 3AKOHOMepHOCTH MPHBOAAT K CJIeAYIOULeEMy MpakTHyeCcKH Bark- 
HOMY BBIBOJY: COCTOAHHe, BO3HHKAaIOMLee HEMOCPeACTBEHHO NOCe 3aBeplieHHA 
oOpaTHOrO MapTeHCHTHOTO Tepexofa, He COOTBeTCTBYeT HaMBbICWIel CTeneHH 
cTaOHJIM3alHH ayCTeHHTa; H3MCHeHHA, HakallJIMBalOulWecA B KPHCTaJJIMYeCKOH 
CTpyKType aycTeHuTa B xojle mpsAMoro MW OOpaTHOrO MapTeHCHTHOTO MpeBpa- 
ULCHHA, HE TOJIbKO CaMH 110 ceOe BELYT K CTAOWIM3aHH ayCTeHHTa, HOM ABJIAIOT- 
CA OCHOBOH JJIX BOSHAKHOBCHHA MPH MOceLyIOuleM OTXKHTe HEKOTOPHIX JONOI- 
HHTCJIbHBIX H3MCHCHHH, elle OOee YCHIMBaIOWHX YCTOMYMBOCTh \ayCTeHHTAa 
MpOTHB MapTeHCHTHOTO mpeBpallleHHa. 

BpicKa3aHO cJlesyioulee NpeANOMORKeHve O NpHpOLe CTPyKTYPHbIX H3MeHe- 
HHH, OOyCOBIMBAIOLIMX sdpekT cTaOWIM3alWH ayCTeHUTa B pesyJIbTaTe (a3o- 
Boro HakJiena. OcHOBHaA MpHuvHa MOBbILIeHHA yCTOMUYMBOCTH ayCTeHHTa MOXKET 
ObITh CBA3aHa C PasBHTHeM MpoleccoB ApoOMeHHA KPHCcTaMIOB MU 610KOB (pas- 
MeJIbYCHHeEM OOslacTell KOFePeHTHOFO pacceAHUA PCHTTeEHOBLIX Jyyeli), KOTOPbIe 
MOryT ABJIATbCA KaK HEMOCPeCTBEHHBIM Pe3yJIbTaTOM Y —> u — ' MapTeHcHT- 
Horo repexoyqa, Tak M CJeNCTBHeEM peaKcallHMOHHBIX (MOJIMrTOHH3al[HOHHBIX) 
MpOWeccoB, MpOTeKaloulUX Mp OTMKHTe BHYTPeHHeHAaKNeNaHHOTO aycTeHHTa 
OTBETCTBEHHBIX 3a 3*PPeKT NONOMHUTeEMbHON cTaOMIH3allyu. 

COKHbIH XapakTep ABNeHHH, HaOOaeMbIX IPH OMKUTe BHYTPeHHeHakuJe- 
MaHHOTO ayCTeHHTa, CBUAeTeEIbCTBYeT O COXKHOCTH CaMOrO ABJeHHA (asoBoro 
HakJlena HW yKa3blBaeT Ha HEOOXOXMMOCTb NOCTAHOBKH Jla/IbHeHWIMX UccTeOBa- 
HHH JIA BbIACHeHHA ero (busMuecKOH CyLHOCTH. 

VWuctutyt MeTaJIJIOBENeCHHA HU (pusuku MeTaJIJIOB Iloctynusto 


IeutpambHoro Hay4Ho-YccesoBaTebCKOrO MHCTHTYTA ~ NOU Ist 
qepHOH MeTaJuyprun 


UMTMPOBAHHAA JIMTEPATYPA 


190.M Touopuunep,l0. I. Tank uu, JAH, 93, Ne 1, 39 (1953). a aia IEG) = 
JoBpunnep, P. A. JIauya, JAH, 107, Ne 1, 69 (1956). 30.1. MakcuMosBa, 
A.W.HuKkouoposa,IIpo6n. MeTaJIoBey. u us. MeT., B. 4, 123 (1955). 4 JLT. X au- 
Apo c, Mus. mer. u Metannoseg., 1, 3, 479 (1955). ® A.M.Tonopuunep,P.A.Jlau- 
qa, JI. M. X anu nu, Ipo6n. merannopey. u cus. Met., B. 5, 136 (1958). *° A.M. Ponos- 
uuuHep, O. Il. MaxcumosBa, Broan. WHUMUM, 1, 83 (1958). *1..Bs Key pyiiog 


mos, O. Il. Makcumosa, T. B. Tarynosa, JIAH, 73, Ne 2, 307 (1950). OM ie ae 
KypaAwnmos, O. Il. Maxcumosa, A.W. Huxouoposa, JAH, 114, No 4, 768 
(1957). ® A.W. 3axapos, O. Tl. Maxcumosa, JIAH, 114, Ne 6, 1195 (1957). 
0 A.W. 3axapos, O. I. Maxcumosa, Mss. AH CCCP, OTH, 21, Ne7, 3 (1958). 
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npu 350°. Cnelyer OTMeTHTb, TOP 
pHMepHO MpH TOM *%e Temmepa- 
100 70 700 100 500 600 7007 Type HaOsmoqaetca SeKT HEKOTO- fii 
4 DOH MecTaOWH3alHuu BHYTPeHHe- Hh 
Puce. 3. Usmenenue ycrofiunsocrd sBuyTpeHHeHa- HaKJICMaHWOTO aYCTCHHTa, MpPOAB- : 


Hoxsann Axkanemuu HayK CCCP 
1960. Tom 132, M 6 


TEXHHYECKAA PHSHKA 
- J. E. TEMKHH 


O CKOPOCTH POCTA KPHCTAJIJIMUECKOM HP JIbI 
B MEPEOXJIAKHEHHOM PACIJIABE 


(IT pedcmaéanexo axademuxom [. B. Kypdtomocoim 12 II 1960) 


Kak noKa3aHo B pa6oTe (1), cranMoHapHol dopmoli urabi B cmyuae, Korya 
ee NOBEPXHOCTh H3OTCPMHYHA, ABJIAeTCA MapaOoou_ BpalleHun z = (p/2) — 
— (x? + y?)/2p. TemnepatypHoe nome B pacmviase onucpiBaeTca BbIpaxKeHveM 


Te, 0(% 42) = Tot (Teco To) Bi [—ge (2 + / = 24 +*)) | Ei(_ 2) 
(1) 


} a U— CKOPOCTb JBYHKeCHHA HIJIbl B HallpaBJeHHH OCH Z — NOMYMHAeTCA ypaB- 
HEHHIO 


| DA jak 
— Sa evel2ae Bj ( a )= (Te, a 0 )ee (2) 


2A 


rhe Tr,.—TemMMepaTypa MOBepxHOCTH UYrvibl; T)—TemuepaTypa pacnsmaBa 
(To < Tp, 0)} p— paauye 3aKpyrJieHHA BepliMHb Hrvibl; Q—Tenmora KpHc- 
TaJWIM3aluv; A, UW Cy,— COOTBETCTBEHHO KOad(PuUveHT TemnepaTyponpoBol- 
HOCTH HM TemsioemKocTb pacmuaBa. M3 ypaBnenua (2) Heb3A pa3embHO oMmpe- 
| QeuTb p 4 UV. SOTO O3HaYaeT, UTO TPH WaHHOM nepeoxmaxeHUU (Tp, o — To) 
- O(MHAKOBO BO3MOXKHbI Kak TOJICTbHIe (6OMbWOe p) MeWVJIEHHO pacTymHe, Tak u 
| TOHKHe ObICTpO pacTyuive ursmbi. Kpome toro u3 (2) cuielyer, To npu p—0 
Y—>oco, TOra KaK B JeHCTBUTeEbHOCTH TIpH sOObIX NepeoxsaKTeHUAX H JIO- 
ObIX p CKOPOCTb pocTa JOJKHA OCTABaTbCA KOHeUHOH. 
ITO MpOTHBOpeune CBA3aHO C JOMyWeHHeM OO H30TeEPMHYHOCTH NOBepx- 
HOCTH HIsibl, NpHHATHIM B (7). MaBecTHO, urTo C yBeMYeHHeM KPHBH3HbI KpHc- 
Talla TemMepatTypa paBHOBecHsA ero C paciaBoM T, NOHMKaeTCA 


Bp el pace 26T g, o/1QR. ’ (3) 


3yecb Ty, —TeMNepaTypa paBHOBecHsi Ha MOCKOH rpanuie, R — cpeqHui 
palvyc KpHBH3HbI NOBepXHOCTH KPHCTaJia B paccCMaTPpHBaeMOH TOUKe; y; — 
IJIOTHOCTh TBeEPAOH a3sbl H o — NOBepXHOCTHOe HaTAKeHve Ha rpaHulle KpHC- 
Tau — pacnas. Kpome Toro U3BeCTHO, UTO CKOPOCTb PpOCcTa Vy NO HOpMasHM 
K IIOBEPXHOCTH KpHcTawia 8aBHCHT OT NepeoxJaKJeHiA B JaHHOH TOUKe 
@ponta Kpuctatsusanun. B mepBoMm NpHOuMxKeHMH STY 3aBHCHMOCTb MpH 
MaJIbIX MepeOXJIaKTCHHAX MOXKHO CYHTATb JIMHCHHOK 


ene (Tr = Tn), (4) 


rae K— Koacuuvext, OlpeseAeMblt MOJIeKYJIAPHbIM Me€XaHH3MOM pocTa 
Kpucrasma. M3 (3) u (4) HaxogMM TemNepaTypy MOBepXHOCTH KPHCcTawa 4. 


ie ay conan (Cei s o0/"(1QR) FF On) IK. (5) 


IIpu Heus0TepMHYHOCTH MOBepXHOCTH HIVvibIl CTalMOHapHOH copMol ee (ecu 
oHa cyulecTByeT) y2xKe He Oyfer napaoouon, Bpallenua. Tak Kak OTBICKa- 
HHe STO PopMbl — 3ayjaya MaTeMaTHYeCKH OUCHb COKHAA, Mbl B NOpAKe 
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nepBoro mpvOim2KeHun GyyeM CUHTaTb, ¥TO oOpMa HPbl, MO-Mpe2kHeMy, il 
napaOosoug BpaujeHua. Herpyuo 10Ka3zaTb, YTO AI TAKOM HYsibl, COrACHO (5), 


oT [3/2 — 2/p] v 4 i 
TA(2) = Tho — ee Sea SoS (6) } 
ne OV 2y1Qp [1 —z/pl!* KV 2(t— zip) I 
PaccmorpHM TeMiepatypHoe nose BHYyTpH HYvibl T,(x,y,Z) WH BHeE ee P 
T(x, ¥y, 2) MpH 3aqaHHoli Beipaxenvem (6) TeMMepaType MOBepXHOCTH HIVJIbI. & 
V3 ycnospua Temmoporo GamaHca Ha BeplwHHe UYvJIbl 
OT, OT. 
10 Mt oor lg eomecaa 2 be 

x=y=0 
HalleM CKOPOCTb JIBH2KeHHA V. Soecb Ay H hg — TeMJOMPOBOAHOCTH COOTBET- FF 
CTBeHHO TBepOoli H XKHAKOH das. B cucTemMe KOOpAuHAaT, CBASAHHOH C TBU- ff 
*Kywelca urmov, qa T,(x, y, Zz) H T2(x, y, Zz) uMeem 


z=p/2 (7) 


x=y=0 


Uv OT, bi ' vu. OT2 Loan f 
ry (x*+-y%)/2e=(¢/2)—z Ts (x?-+-y2)/20 = (e/2)—2 Tn (2); | 
Ty | Gaeta =S Tx, loo) T> (2ty?-+22) 200 Lg. (10). q 


Bmecto 7, u 7, BBeeM HOBbIe PYHKUMH . 
Uy (x,y, 2) ='T 1 y, 2) — Tk, os Us y; 2) = Ta OP us 2) — Tad yy 2) 
WU OT JeKapTOBbIX KOOPAHHAT xX. y, 2 Nepeligqem K NapaOo/ONAaJbHBIM «, 8, o, | 
CBA3aHHBIM C Je€KapTOBbIMH COOTHOWIeCHHAMH x= paScoso, y=pahsing, 
Z = p (a — B*)/2 (*). . 
B HOBbIX KOOPAMHaTaX NOBEpXHOCTb HIvIbl Z = (p/2) — (x? + y?)/2o onucni- 
BaeTcaA ypaBHeHuemM a= 1. Jina o6macTH BHe urabl 1<a< oo, a BHYTPH’ ' 
O<a< 1. B 9rmx koopguuatax Aa pbyHKunn U;(a, 8) (U; oT » He 3aBHcHT) } 
nowlyuaeM ypaBHeHHe 
@U, { aU, aU, A au, 
pees eUDy } L L (. we OR 2) L ==() (=, oy 
Oa We a; (les op? ws) a; op 
TlockoubKy Hac, B OCHOBHOM, HHTepecyeT pellieHwe B OKpecTHOCTH Bep-° ¥ 
INMHBI uTsbI, rye «= 1 u B=O, TO upH (ve/a;)<J1 (aTO BEINOMHAeTCA mpH: | 
mepeoxaKfeHHAx (Tx, 0 — TT o)<Q/cz) B 3TOM ypaBHeEHHH MOXKHO OTOpocHTD | 4 
vea/a; u vpB/a; BBHAY MaJIOCTH 3THX YIEHOB NO CpaBHEHHIO COOTBETCTBEHHO 
c l/a uw 1/8. Torna ana U; umeem 3aqauy: 
Urns 1 U, PU; | 4 OU; 
0a? a Oa op? 1 BN oe 


Se ee v 
Ui (Gs Plea = — Oe ag aye RV EER he 


U, (a, B) lao = 0, Us (a, 8) one — Q, 
pemenHe KOTOpOH MO2KHO 3allMCaTb: 


ez Of 


ato he —, Lo (Aa) fix Wee a Ip (Aa) ; 
U, (a, 8) al aca To (4B) ds — i (1 +») Bes OHS 
U. (a,'8) = ong Koa) ‘Ri Slo = geste fa) 
2 (a, B) K ee ay 10 (NB) dh AG et ( 1 ean 2 aD ve Hot 


Corsacuo (11) u (13) umeem 


OT, > AyoT 
ey Se eee WAT ee eee 
1 Oz M, 11Qp? M2, (15), 


WaRous 


p Oa 


Zp] e. 
x=) 
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wa (11), (12) 2 (14) nonyyaem 


MP 3, 872] Fhe Taco To) ha ge MOT bo 
ee eee) p Ei (— vp/2ag) Kp cee) ¥1Qp? No. (16) 
xy 

ecb 
ee \e e—*h [1a(h)/To(h)]dk—0,60, = \ eX (1 4) Ly (W)/To(d)] dd & 2,08, 
0 bp, 

| a 9 
i \ e—*[Ki(h)/Ko(h)]dA~1,33, Na=\e™ (1 +4) [Ki()/Ko (4)] dh ~ 3,86. 

0 0 


BemuuvHbl M,, Mz, Ny, Ne BEraNCcTeHbl UpHOMxKeHHO C NOMOUIbIO TWaHuMetT- 
pHPOBaHHA. 

Tocne mogctanopKH Bblpaxkennit (15), (16) B ycnoBue TeamoBoro 6amaHca 
7) mosyuaem ypaBHeHue 


(Tp, co — To) &2/Q 


LP pve/2ae (ee Oo NL ee yO) ee 
as : : ie (y1/Y2) [1 + (Li/Kp) + Leo/vp?] ’ (17) 


2 A, 
BUeCb 


Ly = bo [Na + My /ho)/91Q, Le = [eT pb, co/(¥1Q)71 (No + hy Mp/h2)). 


Ypasueune (17) aHasoruuHo (2), HO YyUHTbIBaeT HeH30TePMHUHOCTbh 0- 
€pXHOCTH urvibl. B npemesbHOM cayuae o = 0, K—> oo TemmepaTypa mopepx- 
MOCTH HYJIbl, KaK 9TO BbiTeKaeT H3 (6), paBHa T,,o, a ypaBHeHue (17) 
tlepexogquT B (2) (pH BbIBOJe ypaBHeHHaA (2) NpHHUMAaNOCb XY; = Y2). OueBuyHO, 
TO CKOpOcTb J{BH2XKeHHA HYJibl, OMpeleianemMaA ypaBHenuem (17), OyyerT 
eHbIle, 4eM BbITeKalollad H3 ypaBHenusa (2). U3 ypasnenusn (17) BugHo, 4TO 
—0 up p—0 u poo. CreqoBatebHO, IpH HeKOTOPOM p = py CKOpOCTb 
WIBUXKeCHUA UPIbl Oy eT MaKCHMaJIbHa. C TouKH 3peHHHA ycTOHuNBOCTH COpMbI 
Tila, WMeloulad palMyC 3aKpYTVICHMA BepIIMHbI po H ABMKYUAICA C MaKCH- 
Ma JIbHO BO3MOXHOH IIpH 3afaHHOM MepeoxsakeHHn (Te, o — To) CKOPOCTbIO 
l0m, OyeT HavOomee ycTouuBa. JlelicrBuTebHO, eCJIW Ha BepllNHe Takor 
{MPJIbl MIOABHTCA BBICTYM, TO, MOCKOJIbKY CKOpOCcTb ero pocta Oyyer Bcerga 
IMCHbIUe Um, OH MOCTeMeHHO «paccoceTca», a HIvla, CuIeOBaTesIbHO, COXpaHHT 
CBOIO TlepBoHayanbuy1o cbopmy. Takum oOpasom, cuJleqyeT O&KMMaTb, YTO Hau- 
\G6oee BepoxTHOH thopMoH ursbl OyfeT Takas, KOTOpand OOecneyMBaeT MaKCH- 
|MaJIbHY!0 CKOpOCcTb pocta. OjHakO B MepHoOf HeCTalMOHapHoro pocta, Kora 
‘opMa HrvIbl H CKOpOCTb ee JBHXKEHUA elle He YCTAHOBMJIMCb, BO3MOXKHO Cy- 
UleCTBOBaHHe HI, He YOBJICTBOPAIOUIMX YCJIOBHIO MaKCHMAaJIbHOH CKOpOCTH. 
TIpu (vp/2a.)<1 ypaBuenve (17) MoxKHO TIpHOmMxKeHHO 3amNcaTb 


Le eee | (Tp,00 — To) ¢2/Q 
Dag ~~ U(yalya) (1 + La/Kp) + Lae /op"] 


Tye mupu (vp/2a,)<0,003 «=0,457 un= 1,21. Luddepennupys (18) no p 
¥ nonaraa du/dp = 0, nomyaaemM Nocse HeCIORKHIX MpecOpas0BaHul ypaBHeHHA 


n 2aay or, aren ie 

. 7 
es saree ges Pe 5] [oo YE], c19) 
Om = (20 — 1) Lae) lo — (2 — 1) La/K . 


AIA MaKCHMaJbHOH CKOPOCTH Um H PaWyCa SaKPYT CHUA pe, BePLIHHbI HIVIbI, 
pactyule C MaKCHMaJIbHOH CKOpOCTbIO. 

PaccmotpuHm cucTemy ppaphienEns (19) B AByX MpemeMbHbIx Cyuasnx: 

1) o—0. Torga p= ong LAK, AH Um == [2ua,K/(n — 1) Li (71/2) X 
x 1(n — 1) (Teco — Fo) Co/2Q)", T. ©. py He SABMCHT OT HepeOxXTaKAeCHUA, a Um 


TiponopiuHoHasbna (T'k,coc— To)” 


| 
Ij 


(18) 
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2) K->oco (nepeoxsaxgeHne Ha (ppoHTe KpHCTaJJIM3alnH oTcyTCTByeT). | 

19) uMeem | 

ms ; (2n — 1) (Y1/Y2) L6 ( 2aag ‘ [(2n — 1) Tee — To) €:/nQ]22 f 
Fas , On = ae: 4 

Po os 200A, [(2n Se. 4) Whos — T 0) c2/nQ|\” Mt : 1/%2 (2n 1) Loo 


Al 

B mpomMexyTouHbix Ciyyaax, Kora ot0 un KO, —% aii 

c yBeJIMYeHHeM Mepeoxaxk Jenn A pacnaBa Myra eer nS bee 5 2 sal 
nun A 

K (Tk,oo— Io), Fae Vm 
A Um DaCTeT IIPHOJH3SHTEJIbHO Ka 

Sa mean corjlacyeTca C H3BeCTHBIMH 9KCIIepHMeHTaJIbHbIMA pakTaMay 
06 yBeIMueHHM CKOpocTH pocTa H YMCHbIICHHH TOJIMMHbI HIJI C pocraa 
3 H 

eoxJaxkKeHHaA (°). ' 
Pete Boe A eee MacwiTa6e lpeACTaBJIeHbl SKCIePHMeH-§ 
TasbHO OlpeseseHHaa B padoTe (4) 3aBHCHMOCTb CKOpOCTH pocTa NeHAPHTOB}) 


| JIMHMA MOCTpoeHa NO cper-} 
eHua paciwiaBa (IIYHKTHpHa 
Thi tae aa : HMM 3HaUeCHHAM) HM BbIUHCJIeHHaAd NOW 


Cxopocime pocma v? ———->= 


om/cek ypapnenusm (19) 0m(ciuiouIHad MHA) 
D P NIpH CJIeLYIOULUX 8HAYeHHAX BXOAALLUX yp 
25 / B (19) mapamerpos: Tx, = 505°K, § 
£0 : 
19 
10 
9 
8 
7 
: | 
3 ~ 
: = 
S 
, S 
ee 
2 = 


1 


{ 1 (el Se 
PZ IPAS OVS BEL eae 
MEDEOXAKOENUE Try ys Tq. ——>— 


2 (OF CEE MG CAE G 
Mepeoxna dente Ty oo-Tg ——= 


Puc. 4 Pue. 2 


Q = 13,96 kaa/T, 1 = 7,3 r/cm?, Y2 = 6,98 r/em3, h, = 0,140 xan/cm-cex-°C, . 
he = 0,082 Kkan/cem-cex-°C, c, = 0,067 Kan/r-°C, co = 0,060 xan/r-°C. TIna , 
TOrO TOOL! BbIUMCJIeEHHaH KPHBad Npoxogusa uepes 2KCNepHMeHTAJIbHbIe 
TOUKH Um = 3 cM/ceK Mp Tg, — Ty = 3°C HW Um = 25 cm/ceK pH Tho —T) = 
= 10,5°C (4), Haqo nonmomKuTh o = 36 apr/em? uv K = 32 cm/cex-°C. 910 , 
SHaYeHHe NOBEPXHOCTHOTO HaTAKeHHA TO NOpAAKY BeMYMHbI 6M3KO K MIpH- 
BeJeHHOMY B (°) 3HaueHHIO ¢ = 54,5 spr/cm?. Tp BsaTbix sHauenuax napa- 
MeTPOB TlO ypaBHeHHto (19) Obi BbIyNcCHeH payMyc KPMBUSHbI BePWIMHBI UTJIbl 
Po, BEIMUMHA (Umpo/2dz) MH Mepeoxsaxenve Ha BepwMHe HTVIbI Tp, —T 
a +¥ (Tn,o —TeMlepatypa BepuiMHb ursbt). Pesynbratbl pacueta 

0 
TIpHBeyeHbl Ha puc. 2. 

UucrutyT HOBOH MeTadypruueckoll TexHosoruu Ilocrynusto 


Uentpaibyoro HayuHo-HCCeqOBaTeMbCKOTO MHCTHTYTA 10 II 1960 
yepHoH MeTaJuypruu 


UWUMTMPOBAHHAS JIUTEPATYPA 
1 YP.T.Usanuos, JAH, 58, Ne4, 567 (1947). 2 H.H.Jle6enen,U.0.Cxka 
3 


f.i\0sa 


Ib- 
ckas, A.C. ¥Y bau 2, COopx. 3aqau no MaTemaTuueckot cbusuKke, M., 1955. A. Pa- 
papetrou,, Zs. f. Kristallographie, A92, 89 (1935). 4 A.Rosenberg, W.C. Wi- 
negard, Acta Metal., 2;No2, 84241954), 5 DIT uirmibal fe Appl. Phys., 21, Ne 10, 


1022’ (1950). | 
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Woxraagn Akayemun nayx CCCP 
1960. Tom 132, N 6 


TEO@®HSHKA 


K. H. PPHHPAY3 u B. A. PYJAKOB 


W3MEPEHHE 3JIEKTPOHHOM KOHUWEHTPAILMH B HOHOC®EPE 
NO BPAIEHHIO ILWIOCKOCTH MOJIAPH3ALMH PAJHOBOJIH, 
H3J1Y 4AEMbBIX C PAKET 


(ITpedcmaeaeno axademuxom A. H. Ulyxunem 14 III 1960) 


Llebio HaCTOAMeH 3aMeTKH ABJIACTCA M3JIOX%KeHHE OMHOTO 3 MeTOJOB H3- 
MePeCHHA SJIEKTPOHHOM KOHUeHTPallMH B MOHOCHepe, HCNOMb3YeMbIX pH MycKkax 
reopusuyeckux paket AH CCCP ua spicotnr 450 KM u Oomee, UH u3I0xKeHHE 
€3yJIbTaTOB, TOJIYYeCHHbIX S9THM MeTOJOM BO BpeMaA TycKa 27 VIII 1958 r. 
eTOA OCHOBaH Ha HaGloyeHuax addpekta Papayesd; H3MepeHHA OCYIlecTBJIA- 
OTCA MOCpeCTBOM HaOJIOMeHHA Ha SeMJie BpAalleHHA MOCKOCTH NoApHsanuUu 
JANMOBOJIH, U3J1yUaeMbIX C BEPTHKAJIbHO 3aNyUeHHbIX pakeT, CTaOHJIM3HpOBaH- 
ABIX OTHOCHTeCJIbHO TPeX BO3MOXKHBIX OCel BpallleHHs. 

M3 dopmy TeopHu paciipocTpaHeHuA paqHOBOJIH B HOHOCHepe, YITHIBAIO- 
ei HasMuHe MarHuTHoro noma Semsm (1), HeETPyYNHO NOMyINTb, YTO AA jo- 
cTaTOUHO BbICOKHX YaCTOT (pH KOTOPbIX MOXKHO MpeHeOpeyb MoraAouleHHem 
PaMOBOJIH HM CUMTATb KOSPPUIMeHTHI MpeOMJeHHA JAA MpaBo- H JIeBOBpaltato- 
eHicH KOMIOHeHT OM3KHMH K eJMHUILe) 


| 
= 
© 
= 
= 


(1) 


i3mecb § — yrou NoBopota MVOCKOCTH NOJAPH3aHH Mp NpOXoxeHHH payHo- 
OJHaMH BOJIb syua paccronHud L2— Li IIpH MpOu3BOJbHOM HallpaBJleHHu 
PpactipocTpaHeHUA PaMOBOJIH OTHOCHTeJIbHO MAarHHTHOrO NOA; € H m — gapay 
IM Macca 3u1eKTpoHa; H; — KOMMOHeHTa MarHUTHOrO MONA BAONb HallpaBJeHHA 
pacipocrpaHenusa,; N — 9meKTpoHHad KOHUWeHTpauna. Bce BeMaMHE B (1) u 
\Hasiee — B TayCCOBOH CHCTeMe eMHUIL. 

Vs (1) cnenyer, yro ecnu @ = x, TO, cuHTad BemMuMHy’H, M3BeCTHOH H He- 
iMeHsroulelica Ha myTu Le— Li, MOxKHO CpeHIOIO 3JIEKTPOHHY!0 KOHIeHTp allHlo 
\Ha paccMaTpHBaeMOM y4acTKe MYTH 3allucaTb Kak 


Dione ie il 

SE oar eee oo sss fieC ay (2) 
C momoutbo dopmysbl (2) MOXHO MpocTbIM CHOcoOoM oMmpeyedATb pacpe- 
WeuleHHe M10 BbICOTe 9JIEKTPOHHOM KOHILCHTp alu B MOHOCHepe MIpu BeEPTHKAaJIbHbIX 
WyCKaX MOIHOCTbIO CTAOWM3HPOBaHHbIX pH CBOOOAHOM NoseTe paker. JLis 
3TOTO WOCTaTOUHO Ha SeMuJie BOH3H OT MeCTa 3allyCKa PpakeTbl NPHHUMATb Ha_ 
aHTeHHY C JIMHeHHOl Nomapusanuent PaMOBONHEI NOCTATOUHO BbICOKOH daCTOTHI, 
W3IydaeMble C BePTHKAMIbHO 3allyUleHHOH PaKeTbl C MOMOMIbIO JIMHeHHO Tows- 
PH30BaHHOM AaHTeHHbI, MH PerMCTPHPOBAaTb aMJIMTYAb NPMHATLIX CurHamoB. Tak 
Kak KOOPAMHATHI pakeTbl [WIA KaxKOrO MOMCHTa BPeMeHH NOsleTa H3BeCTHLI, 
TO, 3Had BPeMA, 34 KOTOPOe MJIOCKOCTh NOMAPH3alHH MPMHATLIX CHrHaJIOB 
MOBepHYach Ha m (OT OMHOFO allMTYHOTO MMHUMyMa JO CoceyHero), MOXKHO 
onpegemmtb Lo—Lin, 3Haa H,, nati N-p Ha STOM yuacTKe TpaeKTOpHH paKeTHI, 
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Ecuiu paKkeTa BO BpeMA HoJieTa He cTaOuJIM3HpOBaHa, TO H3MepeHHA Bpaute-| 
HHsxi MJIOCKOCTH MOJAPH3allHH PaMOBOJIH OHO YACTOTbI HeJIb3A HCIOVIb30-f 
BaTb JWI H3MePeCHUA 3JIEKTPOHHOH KOHIeHTpallMu;, B 3TOM CJIyyae AA pas-h) 


fb 
100 = 


| 


- t.+20 


“ry Arie VNC! 


t,+40 


! 
ait 


P uc. 1. Yuactox rpabuKka yposueli curHasios c uacrotamu f = 24 Mru (/), 48 Mru (2) u 144 Mrui 
(3), IpHHuMaBLIMXCH BO Bpema MoveTa paket 27 VIII 1958 r. (kpuBaa pna curHana 24 Mrui 
TipHBeeHa HeMOJIHOCTbIO) 


JeeHUA NOBOPOTa MWIOCKOCTH MIONAPH3allMH PaMOBOTH, CcoO3qaBaeMoro HOHO-f 
ccepo, OT MOBOpoTa, CO3aBaemMoro 3a CueT BpalleHHA MepewalouluxX aHTeHH,# 
TpeOyeTca TIpHeM pay MOBOIH, Cl) 
KpalHel Mepe, JBYX pa3JIH4HbIX 4) 


400 


300 


200 


+--L-+X-4 


100 


08 


Die 6 
$0 pra) 


Pue. 2. 3aBucumoctTh Np (7), Nomyyennaa 27 VIII 


1958 r. JiMHbl BepTUKaJIbHbIX OTPE3KOB COOTBETCTBYIOT 
HHTepBaslaM yCpefHeHUA No BbICOTe. CIOMIHBIe OTPes- 
KM MOCTPOCHHI No WpakTM4eCKH COBNaLalowluM JaHHbIM 
J{BYX IIPHCMHBIX IyHKTOB, MyHKTHpHbIe — Mo JaHHbIM 
TpeTbero IpveMHoro MyHKTa. Touka NoKa3blBaeT CoBMa- 
WeHve 3HaveHHH JIA BCeX Tpex myHKToB. Kpupas, 
NOJyueHHaA TO OMHOBPeCMeCHHbIM H3MepeHHAM TuCTIep- 
CHM pagMoBosH c uactotamu 48 u 144 Mry (?), mpu- 
BefeHa JWIA cpaBHeHua 


TIMBO BHXHA@ 3aBHCHMOCTb @=— 
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yacrTor, 
TAaTOB BECbMa 3aTPYAHAeTCA. 


Ilpu BepTuKaJIbHbIxX NyCKax)) 


cTaOH IH3UpOBaHHbIx 


OTHOCH-9 


T@JIbHO TPeX BO3MOXKHBbIX OCeH 
BpalleHua pakeT AH CCCP B} 


1958 r. Ha HHX ObINM yCTaHOB- 
JI@HBI 
TpolicTBa, 
PeHTHbIe JIMHEHHO MOJApH30- 


BaHHble PaJMOBOJIHbI C YaCTOTa- | 


PamMonepeyaiourue yc-4 
u3u1yyaBline KOre- 


Mu 24; 48u 144 Mru (?). []pHem 5 


STUX PaMOBOJH OCYIULeECTBJIAJ- |) 


CA BOJIM3H MecTa 3allycka 


PaKeT C MOMOIILbIO rOpH3OHTab- fi 
HbIX @aHTeHH C JBYMH B3aHiM-| 
HOMepNeHAMKYAAPHbIMM JIMHel- [ 
HbIMH NOJAPH3aluaMu; curHa-| 


JIbl, 


IIPHHATLIC AHTCHHOHM Kax- | 


Wok MNowapusalun, mocrynan | 
Ha BXOJ| OTJebHOrO MpHeMHO- ff 


ro ycTpolictBa. HanpsaxeHua Ha 
Bxowe Karxkxyoro 
YCTpOHCTBa PerucTPpHpoOBaJHCh. 


Bo BpeMaA MosleTOB pakeT } 


HaOlOaMCb BpalieHHa T10c- | 
KOCTeH NOIApH3alluu BCeX IIpH- | 
HMMA@eMBIX PayMOBOJIH; MaKCH- 


Ma@JIbHbIM 3Ha4YCHHAM CHIHaJIOB } 
B aHTeHHax C OHO NOApH-| 
3allHeH COOTBeETCTBOBAJIH MHHH- | 


MaJIbHbIe 


(HyeBbie) CHrHavint | 


B aHTeHHax C NepneHqukyJap- | 
HOH MomapHsauuel. Ha puc. | | 
NOKa3aHbl H3MeHeHHA ypoBuehi | | 
IIPHNATLIX CHTHaOB Ha OHOM [u3 Van ta TpaekTopuu. Ha rpapukax oT- | 


72 (B COOTBeTCTBHH B (1)), He ocTaBssAI- | 


Hu oOpaboTKa pesyub-h 


UIPHeMHOLo | 


aa COMHEHHI B TOM, YTO 3aperHcTpHPOBaHHble KOeOaHUA BbI3BaHbI addbekTOM 
Dapajed. 

[lo ,aHHbIM BepTHKaJIbHbIX IYCKOB YKa3aHHblX paket ObIJIM 1poBeyeHb! Olpe- 
QJleHHA CpeAHHX 9JIEKTPOHHbIX KOHWeHTpalui Ha MpOXOJMMbIX pakeTaMu 
HTepBalaX BbICOTbI, COOTBETCTBYIONIMX MOBOPOTY MJIOCKOCTH MOJApH3alHu 
#paquoponH Ha yrom § =x. [la stToro ucnomb30Bamacb dopmysa (2), B KOTO- 
ytO NOCTABJIANIaCb BEMYHHA BEPTHKAJIbHOM KOMMOHECHTHI TeEOMarHUTHOLO TOA 
(i, B COOTBETCTBHH C HMeIOULMMHCA JlaHHbIMH O BeJHYMHAX HallpaxKeHHOCTH 
arHUTHOrO NOJIA HM MAarHHTHOrO HaKJOHeHUA B paloHe MycKa pakerol. 

Ha puc. 2 npuBeqeHo pacmpefesenve MO BHICOTe 3/IeKTPOHHOM KOHWeHTpa- 
MH B uoHOCdHepe N.p(), Seber YKa34HHbIM CHOCOOOM MO JJaHHbIM ycKa 


NeHckow 4wacTH CCCP. Hauano mycKa B 8 uac. 06 MuH. Wana HOCTpoeHMA puc. 2 
MOJIbSOBaHbI Pe3yJIbTAaTbi PerHCTpaluu ypOBHeli curHavioB c uactoTou 48 Mru. 
CpapHenve paciipexeteHuA 9eKTPOHHOM KOHMeHTpallMu Mo BbICOTe, Mouy- 
HeHHOrO IIpH Mycke paketbi AH CCCP 21 II 1958 r. (7), c pacnpenenenuem, 
domyyeHHbim 27 VIII 1958 r., nokasbipaeT 3aMeTHOe pasiMuHe MexKZY HUM, 


C8 


iq?) 


Tlocrynuso 
9 III 1960 


HWHMTHPOBAHHAA JIATEPATYPA 


<HH, Pu3snyeckHe OCHOBI paciipocTpaHeHuA pasHnoBouH B UoHOchepe, M., 
puurays, JIAH, 120, Ne 6, 1934 (1958). 


J > 


1313 


Wornanp Akagemunu nayx CCCP 
1960. Tom 132, Ne 6 


XHMH A 


A. E. ATPOHOMOB u B. H. JIY3HKOB 


UCCJIEMOBAHHE KATAJIATHYECKHX CBOMCTB MAPO®OPHOTO 
MAPLrAHIA 


(II pedcmaeaeno axademuxom A. A. Baaaxdunoim 11 II 1960) 


KatasIuTMuecKHe CBOMCTBa MeTaJJIM4ecKOrO MapraHila B HaCcTOsIee BpeMA 
-M3yyeHbl cpaBHuTeibHO Mao. O. Umut (', 2), cpaBHHBad aKTHBHOCTb pxfa 
-MeTAJIJIMYeCKUX YepHeH, MOKa3saJl, YTO MapraHelL BECbMa aKTHMBeH B peaKILHH 
HH3KOTeMnepaTypHoro ruypupoBanua sTumeHa; T. K. Bopeckos c corp. (%), 
W3y4aBlle KaTaJIHMTHYeCKyIO AKTHBHOCTb MapraHlla B Bue HeOOMbINMX pany 
B peakIHH B3aMMOJeHCTBUA KUcIOpoOya Cc BOAOPOOM, MpPHWWIH K BbIBOY, ITO 
MapraHell ycTylaeT MO aKTHBHOCTH MeTaJlJIaM BOCbMOM rpynnbl nepHowquyeckow 
cucTembl; Tyyzpu (*) mpeqiowus UcnOb30BaTb MapraHell, Hapaay c Apyrumu 
 MeTaJIJIaMH, B Ka4¥eCTBe KaTaH3aTOpa WA OeciaMeHHOrO OKMCJICHUA TOMIMBA; 
Aujlepcon 4 KemOesm (°) ycTaHOBHIH, UTO MapraHlleBad MWWIeHKa COBeplIeHHO 
| HeakTHBHa B peakiluH oOMeHa C,H, + Dz MW KpekKuHra 9TaHa. 
OrpaHwueHHoe 4McIO paOoT, MOCBAILeCHHbIX M3yYeHHIO KaTasIHTHYeCKHX 
| CBOHCTB MapraHila, B 3HaUHTeIbHOM CTeMeHH OOYCOBJIEHO TEM, UTO STOT Me- 
| Tal TpyAHO NOJYIHTh B Bue NMUpoPopHoK uepHH. B oTMune OT MeTAaJJIOB 
| BOCbMOH Irpynmbl, MapraHell MO*KeT GbITb NOMYYeH BOCCTAHOBJICHHEM OKHCJIOB 
JIMilb Ip TeMnepatypax Bpllue 1300°; npu sTOM COpasylolWlicaA MeTaJ cileKaeT- 
CA M TepseT axTHBHOcTb. IlosTtomy AIA NOyYeHUA MapraHlla MbI BOCMOJIb30Ba- 
JIHCb MeTOAMKOH, mpeqiowenHon Tyutuem (°), [Ipenuurepom (’) u LImuztom 
(1, 2), OcHOBaHHOH Ha TepMM4eCKOM pa3JIO%KeHHH B BaKyyMe aMaJIbraMbl Map- 
rania. IlocmeqHaAs, B CBOIO OYepeslb, MOMyYaach BICKTPOH30M BOAHOFO pac- 
TBOpa XJIOpHcToro MapraHila Ha PTYTHOM KaToye. Bo u30exKaHHe CONpHKOCHO- 
BeHHA C BO3AYXOM MOJYYeHHadA YepHb HeMOcpeACTBEHHO BIIpHOope AA paswo- 
XK€HHA AMAJIbraMbl, B YCIOBHAX BaKYYMA, 3aJIMBaJlaCb aOCOJIOTHBIM OeH3OJIOM, 
OX KOTOPbIM OHa B JaJIbHeMIeM H COXpaHsAacb JO BHECeHHA B KaTaIMTHYeCKHH 
peaxkTop. 

B WenaxX yCTaHOBJIeHHA CTeNe€HH YHCTOTHI NOJYYeHHOH YepHU MbI MpOBeH 
JONONHUTeIbDHbIM OMNbIT, NOYYMB HeOONbIUWCe KOMYeCTBO MapraHita B COOT- 
BeTCTBHH C OMHCaHHOM BbIIe MeTOLMKOH, HO HCIO/Ib30BaB IPM SJeKTPONH3e B 
KayecTBe KaTOJa PTYTb, cOfepxatlyio H30TON Hge 3. CpaBHHBaad AaKTHBHOCTb 
pasOaBJIeCHHbIX Aa30THOKHCJIbIX PaCTBOPOB TOYHO B3ATbIX HAaBeCOK MOJYyueH- 
HOM YepHH M UCXOMHOH PTYTH, MbI yCTaHOBHJIM, TO OOpasell, TPeHHpOBaHHbI 
B.BakyyMe 10-§ — 10-7. mM pr. cr. mp Temmepatype 340—380° B TeyenHe 7 uac., 
coqepxuT oKonO 0,03 at.% Hg. - 

B coorsercTBHu c JIMTepaTyPHBIMH JaHHbIMH, MOJyyeHHbIM TaKYM cIIOCOO0M 
MapraHel, OOmalam BbICOKOH XMMMuecKOH aKkTHBHOcTbIO. IIpu Opicrpom mpoca- 
CbIBAHHH Yepes COM CBEXKENPMTOTOBMeEHHOTO OOpasita CMecH BOMOposa C BO3- 
JYXOM IIPOWCXOAUT SK30TEPMHYeCKaA PeakILMA, COMPOBOXaroulaAcA BCIbIMIKOH. 

Hamu Opa mouyuena peHTreHorpaMMa MapranieBow yepHH. Bpwio noKa- 
3aHO, YTO IIpH paslOKeHUM aMasbraMbl OMNMCaHHbIM cHOCcOOOM Mosyuaercs 
G-MapraHell, KPUCTaMJIMSYIOULMlicA B COKHOH KyOM4eCKOH pellleTKe TuNIa A-12, 
napaMerp KoTopoli a paBen 8,923 + 0,020 A (muTepatypHble Jannpre: a = 
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—8,894 A (8)). MoxHo cunTaTb, YT0B aHHOM cayyae OOpasyeTca Coulee pbIxi 
jlad pelleTKka, weM Y MeTasimuecKoro MapraHlla, NOJIyYeHHOrO APyrHMH CIC} 
coOamu. Celyer 3aMeTHTb, UTO PeHTTeHOrpaMMa He COepKasa HU OHOM JH} 
HHH, COOTBETCTBYIONLeH OKHCaM MapraHia WM ApyrHM ero coe,MHeHHAM! 
Bauy Toro uTO nupO*opHbId MapraHell OKMCAAeTCH HE TOMbKO KUCIOPOOM 
HO M TAKUMH KUcOpOLcosepxKalluMu coeqHHeHHAMH, KaK HO, CO, u axe CO! 
MbI ObWIH BbIHYKCHbI OPPaHHINTbh KPyF UcceLOBAHHH KaTAaNHTHYeCKUX CBOHCT'} 
MapraHlla peakMaAMH jlerHpHpoBaHua HM THAPHpOBaHUA YyIeBOROpOROB) 

OnbITbI MpOBOAMIHcb B MpOTOYHOH CHcTeMe C aBTOMATHYeCKOH Nosayen Be 
mecTBa B peakTop. MapranmesBasd yepHb B kKOHYecTBe 23—23,5 MJ BHOCHUAaCl 
B TpyOKy cnocoOOM, HCKJOUaIOULMM HelOCpeACTBeEHHOe CONPHKOCHOBeHHe e! 
¢ BO3,YXOM; 6e€H3O/1 H BOSyX yasIAIMCb U3 CHCTEMbI Ha XOJIOLY B TeveHHe 2 yacy 
QIEKTPOMUTHYECKHM BOMOPOAOM, OCBOOOXKEHHBIM OT CJIEOB KHcOpoza mpo! 
mycKaHHeM ra3a yepe3 Harpery!o TpyOKy Cc BOCCTaHOBJIeHHOH MegbI0. OObemuas| 
CKOpOCTh Noyayw pearMpyroulero BellecTBa Oba paBHa 0,4. Ilocne Kaxgord 
OMbITa, JJIMTeIbHOCTbIO 30—40 MHH., KaTaJIM3aTOp pereHepHpoBaJIcaA BOROPO 
OM IIpH TeMmepatype onbita B TeyeHve 1,5—2,0 uac. 

JleruaAporenu3saunuan wuKkaorekceua. L[uxKnorekcen, uC} 
MOb3OBaHHBIN B paOoTe, Oblul NOWyYeH WerHypaTawueh WuKMOreKcaHOlla Haz 
cybbatom Maraus. B coorseTcTBHH Cc JIHTepaTypHbIMH aHHbIMHM (°), 9TO1 
KaTaIW3aTOp He BBbI3bIBAeT H30MepH3allHH mOyuaroulerocA WuKNOreKkcena ( 
o6pasoBaHveM MeTuMKIONeHTeHa. [IpenapaT uMesI KOHCTAaHTHI: T. Kun. 80,0— 
80,5°/736 mM; n2 1,4451; d® 0,8105. (JImrepatypHbie qanupie (*°): T. KHIT| 
83°/760 mM, n21,44507; d20 0,8102.) 

Peaki\ua UccileqoBalacb B HHTepBasle TemMnepatyp 320—400°. Ilpoment: 
TIpeBpalleHHA IMKIOFeKceHa OMpeeNANCA MO KOJIMYECTBY BbIJeMBIWerocaA BO- 
Wopoya, eciH CYHTaTb, YTO peaKIMA UeT UCKJIOUMTeEIbHO 10 ypaBHeHHIO 


O-Oem 


a TakxKe MO H3MCHCHHIO KOJIMYECTBA HEMPeCNEbHbIX YIVIEBOJOPOAOB B 2XKHKOM, 
KaTaJlu3aTe (THTpOBaHHe OpoMupyrolleH cMecbIO). 

Tasoo6pa3Hble MpOAyKTh peakKUMH aHaM3HpOBalucb Ha upHOope BTH, 
IpHyeM Obl MOKa3aHO, YTO OHH Ha 98,5—99,5% cocToaT M3 BOMOpOra c npH- 
Mecho 0,5—1,5% mpeeIbHbIX yrueBozopoyoB. CnekTp normomeHua KaTau-; 
3aTa, CHATHIM B YIbTpaPuoneTOBOH OOMacTH, NOKa3a/l HaIWyve KpOMe UcxoO]- 
HOro WHKIOreKceHa OeH30a. UacToT, XapaKTepHbIX Wa WuKNOreKcaqvena, He) 
OKa3aJIOCb. 

B revenue nepBbix 4—5 OMbITOB aKTHBHOCTb KaTasIM3aTopa He Obila CTAOWJIb- j 
HOH WH TOKO B JabHeHIWIeM ObIH MOMYYeHbI BOCIPOM3BOAMMbIe pe3syJIbTAaTHEI. | 
Tlonyyenupe JaHHble mpuBeyeubl B Taba. |. 


) 


) 
Tab6Oauna il | 


KatTaausaTop co craOumusoBaB- j 
meHcA aKTHBHOCTbIO 
Cpexenpu- | 
TOTOBJ. 
KaTaJlu- . 
p—- 399° | t= 922° | t=360° | ¢= 397° 
Ilpespamenne mo | 
BOWOpony, % 60,0 PAG) 0) 13,6 
IIpespameHue m0 
Helpeyesby., % 40,0 Pa Seite 5,6 “pial 


Kak BHJHO, BO-TepBbIX, JIA CB@KEMPHFOTOBIeHHOTO KaTaMsaTOpa MMeeT 
MecTO HeCOBNaeHHe MPOWeHTa NpeBpalleHHA, OMpeeNeHHOrTO JIByMA Ha3BaH- 
HbIMH CMOCOOaMH; BOLOPO Ha NaHHOM KaTau3aTope OOpasyerca He TONbKO 
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cueT ACrHAPOreHH3salMH WHKJOreKceHa; BO-BTOPbIX, CTaOWJIM3OBaBIIMLicA Ka~ 

M3aTOP SHAYHTeNbHO yCTyMaeT MO aKTHBHOCTH CBexKeIPHrOTOBJIeHHOMY; 
PeTbUX, NPOWeCHT NpeBpallleHuA, BbIYHCJICHHbIL; OOOMMM CHOCOOaMu JWIA Ka- 
\mM3aTopa CO cTaOHJIMs0BaBIelCA AKTMBHOCTHIO, CCTh pakTMyecKH ofHa 

a KE BEIMYHHA. ITO NOCMEHEe MOXKET CJLYHRKUT NOKAZATeMbCTBOM OTCYTCTBHA 
oTeKatollero MapavvieIbHO ervyporenusalMH HeOoOpaTumMoro§ KaTau3a, 
K KaK B MIPOTHBHOM CJly¥ae NPOMeHT IpeBpallleHUA, BbIYHCJICHHbIM MO WaHHbIM 
TPOBaHHA, Obi Obl BbIMe BEIYMCeHHOrO MO BOZOpORy. 

Hamu Oba Mojyyena pentrenorpammMa pa6oraBilero B Te4ueHHe BOCbMM 
BITOB KaTaIM3aTopa. Bpio MoKa3aHO, uTO MpH paOoTe Npoucxo_UT HeKOTOPOe 
JOTHEHHE PelleTKH O-MapraHita (llapaMeTp pellerkuH a cram paBunim 8,894 + 
0,020 A) u, sro Goyee BaxkHO, HapaALy c JMHMAMH a@-MapraHlla MOABHIOCb 
JIbUlOe KOJIM1eCCTBO APKUX JIMHHM, COOTBETCTBYIONIMX KapOugy Mapranua 
crapa Mn,;C,. Ilapamerp peulerku storo BellecTBa, pacCuMTaHHbIli 43 CHHM- 
(a = 10,57 + 0,03 A), B TouHocTH copnan c MpHBe_eHHEIM B MTepaType 
. B ,aHHOM CHMMKe TakxKe He OpIIO HM OMHOM MHHMM, XapakTepHOL Jaa Ka- 
ro-sIH60 OKHCa MapraHia. 

Takum 06pasom, CBexKeNpHroTOBJIeHHbI MapraHell He TObKO KaTamM3supyer 
akIWHI0 JerH{porenu3aluu WK IOreKceHa, HO HW Kpekupyet ero c O6pa3s0BaHHeM 
pOua Maprania HM JONOIHHTeNbHOTO KONMYeCTBa BOMOpoma. Hamu Opwia 
AVHCeHa KaKYULaACA HEPA aKTMBAMM peakUMH Jeruqporenusalun WAK- 
orekceHa Ha KapOuyupoBaHHoM mMapranue: E = 19,3 KKan/moup. 

FWerum@porenu3anua WuKAorekcaunHa. YuuTpBan, 4TO a- 
apraHell KPHCTaJIM3yeTcaA He B rekcaroHasIbHOH HIM KyOMYeCKOH rpaHeleHT- 
MPOBaHHOH CHHTOHHM, Mbl MOPJIM PaCCUMTbIBATh TOMbKO Ha CTyMeHyaTYy!O Me- 
AMPOTeHW3alwio WHKNOreKcaHa MO peOepHoMy MexaHu3amy (2%). 

— Ucxoqupi waksorekcaH UMel KOHCTaHTEI: T. Ku. 79—79,3°/748 mM; 
) 1,4268; dz’ 0,7785. (JIureparypupie gannpre (1%): tr. Kum. 80,75°/760 mM; 
iy 1,4263; d3° 0,7786.) 

Brio NMOKa3aHO, 4YTO B HHTepBase Temnepatyp 440—500° B oueHb He3Ha- 
ATCJIbHOH CTeNeHH MpPOHCXOANT feruvsporenu3salua WaksorekcaHa Cc OOpa- 
)BAHHEM UMKJIOreKceHa, O YM CBHJETEIbCTBOBAJIO BbIeTeHHe BOOpoTa U 
OABJICHHE OIeC:PHHOB B KaTaIH3aTe; OMHAKO BbIXOJ He MpeBbilan2,5%, CuuTaA 
a oOpasylollMlica WukmorekceH. OrcytcrBue 2ueHa HU 6eH30a ObIIO TOKa3aHO 
M€KTPaJIbHbIM MeTOOM. B jaHHOM CJly¥ae MbI Tak%Ke HaGMOLaIM, YTO MPOWeHT 
PpeBpallleHHA, BLIYHCICHHbIM MO BOROpORy, Obl BbIe, YeM NO aHHbIM THTPO- 
AHUA. ITO CBUETEbCTBYCT O TOM, 4TO YaCTb OOPa3s0BaBllerocaA WHKMOrekceHa 
peTepmeBaeT KPeKHHT C BBIeeHHeM BOZOpOa. 

Tlerugporenu3anua asTtTun6en30a. IIpenctrasiano uHTe- 
€C BHIACHHTb, CMOCOOHAa JIM MapraHleBad YepHb LerupHpoOBaTb OOKOBYI0 Welb 
pOMaTH4eCKHUX coeqHHeHHH. Hamu Obl HCHOMb30BaH STHJIOeH3ON, HMeIOWH 
feqyloulue KOHCTaHTHI: T. KUM. 133,2—133,8°/749 mm; nf 1,4966; dz 0,8656. 
Iutepatypupre annie (1%): r. Kum. 136,19°/760 mM; np 1,4959; dy’ 0,8670.) 

Brio ycTaHOBeHO, 4TO B MHTepBase TemMepatyp 300—450° MapraHer 
MOcOOeH YaCTHYHO KPe€KMPOBATb UCXOMHHIM yreBOMOpOL c OOpas0BaHuemM yruie- 
Ojla M BOAOPONa. STOT BHIBOT Ob! CeaH HAMM Ha OCHOBAHHMM Fa3soBOro aHaJiN3a, 
€3yIbTaTOB THTPOBaHHA M pa3srOHKH %KUAKOTO KaTasM3aTa, a TakxKe HC- 
JI@lOBaHHA ero B UH*pakpacHOH wacTH cIleKTpa. 

B pa6otTe Oblo TakxKe MOKa3aHO, TO NMpOopHbIM MapraHell B MNTepBase 
emnepatyp 150—215° npakTuueckv He KaTaJIM3HpyeT peakIMH rHAPHpOBaHHA 
eH301a W WMKsOreKkceHa. ‘ 

Takum o6pa30M, B HacTosleli padore OblIO ycTaHOBJeHO, YTO IIMpOOpHEIH 
apraHell KaTaIM3upyer PeakUMI0 JerHpOreHusaluu WuKNOreKceHa Cc OOpa3so- 
aHHeM G6eH30/1a, OJHOBPeMeHHO BBI3bIBaX YaCTHYHbIA KPeKMHE MCXOAHOTO 
PpoOLyKTa c O6pasoBaHHeM KapOuya Maprania HU BOMOposa. QHeprua akTMBa- 
WM peakuuH jeruyporeHu3aluH Ha KapOMMpOBaHHOM MapraHie PpaBHa 
9,3 KKas/MOub. 


JAH, 7. 132, Ne 6 4317 
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Tloka3aHo, 4TO MapraHell NpakTHyecKH He JeruypupyeT WHkNoreKcaHa 
9THIOeH380N1a, a TakxKe He THApupyeT OeH30a H WMKMOreKceHa. 


MocKoBcKuli rocyapcTBeHHbI YHUBepCuTeT Tlocrynusio 
um. M. B. JlomonocoBa 8 II 1960 


WHMTHPOBAHHAA JIMTEPATYPA 


10. Schmidt, Chem. Rev., 12, 363'(1933). 7°O. Schmid t,"Zs. phys. "Chem 
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XHMH A 


JI. B. HAUIKEBHY 


NOJIYYEHVE MAJIOHOBOM KUCJIOTbI HW EE 3®HPOB 
C_NOMOWbIO HEAOKNCH YIJIEPOJA 


(IT pedcmaeaneno axademuxem A. H. Hecmeanoseim 21 I 1960) 


Hegokucb yruiepofwa ABNIAeTCH NpeKpaCHbIM MaJIOHMPYIOWLMM cpencTBOM. 
C ee NOMOMLbIO B CpaBHHTeJIbHO MATKUX YCMOBHAX MOyualoTcaA pasvIMUHbIe 3a- 
MCIICHHbI€ MaJIOHHJIaMUAbl, MMpasOJMMHbI, AMasIKHJIMaslOHAaTbI, B-2MKeTOHHI, 
KapOounkKMyecKne WM rerepouMKsMYeCKHe CoequHeHHA HT. A. (1714). OnnaKo 
B TCYeHHE MpPOLOJMKHTeEIbHOrO BPeMeHH EHHCTBEHHBIMH MeTOLaMH Nosyuenua 
HEJOKHCH yrslepOya OblIH CHHTe3bI HEMOKHCH H3 rasOUaHruAPUAOB MasOHOBOL 
KHCJIOTbI WH UX nramouszsameueHHbix (17, 1%), a TaKxKe NHPOMH3 MaJIOHO- 
BOH KHCJIOTHI (1%), MamOHOBOrO adupa UM aHTHApNa AMaleTHMBKHHOM KUCIO- 
Tp (15, 18), 

STO ABJIAJOCb OCHOBHBIM IIpenATCTBHeEM K paKTHYeCKOMYy HCHOMb30BaHHIO 
HeJOKHCH yruepowa Kak MaJIOHMpyloulero peareuTa, TaK Kak BbilllelepeuvcueH- 
HbI€ CNOCOGbI NOJyYeHHA HOO UCXOAAT 3 MaJIOHOBOH KHCJIOTLI HM ee MpoUs3- 
BOJ[HbIX, JIMOO J.alOoT BECbMa MaJIbIM BbIXOJ, HW COINPAXKeHbI C IKCMEPHMEHTAJIbHbIMA 
TPYAHOCTAMH. 

Hamu paspa6oTaH HOBBIH cMocoO NOJyYeHHA HeEAOKNCH yrslepoya, KOTOpHIA 
3aKJIOUaeTCA B BbICOKOTeMMepaTYPHOM MMpOsIM3e WMSTHMOBOrO adupa WlaBee- 
BOYKCYCHOH KHCJIOTbI B KBapweBOoH TpyOKe. Kak MOKa3aJl 9KCIePHMeHT, IpH- 
MeHeHHe KaTau3aTOpoB (MuaTHHa, cepeOpo) cnocoOcTByer 3arpA3HeHHIO 
HEJOKHCH yruiepoya KapOoMeTHJIeHOM, B TO BPeMA KaK HeKaTasIMTHYeCKHH 
TMMpOM3 jlaeT BMOIHE YOBJCTBOPHTeIbHbIM BbIXOX HeOKMCH yruiepona 
M He Beser K OOpa30BaHHIO KapOomeTHieHa Kak MoO0uHOrTO MmpoyKta 
peakiluH. 

Heo6OxoquMO TakxKe OTMETHTb, YTO JHSTHJIOBLIN SPP WaBeseBOyKcyCHOH 
KUCJIOTLI OTHOCHTCA K JOCTYMHbIM BellecTBaM. OH JIerKO MOET ObITh NowyyeH 
KOHMeHCallueH STMNAaleTaTa WH AMITMMOKCaIaTa U MpOusBOAMTCA Hale XHMH- 
YeCKOH TIPOMbILUJICHHOCTbIO. 

IIupomu3 gusTunoporo adupa WaBeweBOyKCyCHOM KUCJIOTbI MpoTeKaer 10 


culeyyrouleH cxXeme: 


O 
Vi 
0 =C—C—O0GH;s ! 
| + O0=C=C=C=0+CO + 2H20 + 2CH2 = CHp. 
H,C—C—OG:Hs 


N 
O 


Tlonyuenne MaJIOHOBOM KHCOTbI U WHaIKHIMaOHAaTOB He TpeOyeT BbIZeNe- 
HHA 2KMAKOH HemoKucH yruepoya (T. KUN. 6—7°). K BbICOKHM BbIXOJ.aM 9THX 
MPOMYKTOB MPHBORMT HACbIILeHHe BOLI HJM COOTBETCTBYIOULMX CHMPTOB ra3o- 
OOpasHoli HeJOKHCbIO yrvlepoya, HelocpexCcTBeHHO nocTymawmeh M3 mew AA 
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nupomu3a. ABropbl, H3y4aBline B3aMMOeHCTBMe HEAOKMCH CO CIIMpTaMH, TIper- 
ylaraloT MpOBOAUTh peakIMIO pH HeOombuUIOM HarpeBaHuy (*). 


IkcnepumMenHTambuHaa wactT,P 


TlonyueHune Hegokucn yrnmepomqa HMHPOAHgoM AH 
9TH AOBOTO 3buUpa MaBpeneBOyYKCycHOK KucaorTH. Ilu- 
PpOuIM3 alleTHNeCHIMKapOOHOBOH HM WaBeJIeBOYKCYCHOH KMCJIOT, aHTHApHsla alle- 
THJIOKCHMAJICHHOBOM MW AHTHApH a WMalleTHIBHHHOM KUCJIOT NOKAa3aJ1, YTO BbIXO 
Wa HeMOKUCH yrulepoqa MoxkeT ObITb NOBBIMIeH, CCH 9TH BeleCTBa MOaBaTb 
B ll€db B YKCYCHOaHrHPHAHOM pacTBOpe. OTO OKa3aJIOCb CIPaBeIHBbIM HU 
B OTHOWeCHHH JMSITHIOBOrO s*upa WaBeeBOYKCYCHOH KuCcOTH. B ycuOBHAax 
HalHX SKCHCPHMeHTOB YKCYCHbIH aHTHAPHA He MMPONM30BasICA U B MasbHel- 
WIeM IpakTHyecKH MOMHOCTHIO pereHepuposBasca. Iluponms mpoBogusca B Tpyo- 
yaTol neaH zumHOH 24 cm. B neub BCTaBANAaCch KBapleBad TpyOKa C BHYTPeH- 
HMM JjMamerpom 16 mm. C ogHol cTopoHbi Tpy6Ka coequHANach C Kalle bHOH 
BOPOHKOH, CHaOxKeHHOM OObIUHbIM BbIPABHUBATeJIeEM WaBsIeHHA, C Apyroli coo0- 
Walach C ABYMA MOCMeOBaTeIbHO COCMHEHHBIMH MIPOMexKyTOUHbIMH €MKO- 
CTAMH, KOTOPbIMM CuIYKMIM JBYXTOpsble KONObI C OOPaTHbIMA 3Me€eCBHKOBbIMH 
XOJOMMIbHUKaMH. B KomO6ax coOupanca yKcycHBIi anrugpuy. Jlanee KomOnt 
COCIHHAIMCh C JBYMA MOCMELOBaTebHO PaCcIOJIOMKeHHIMA MPHeMHHKAaMN, Ha- 
MOJIHEHHBIMH abc. S*PUPOM UH OXsaxKaeMbIMH JleqAHOH OaHeli. YKcycnoaHnrus- 
PHAHbIM pacTBop AHITHMOBOTO Spupa WaBeNeBOYKCYCHOH KHCIOTHI NOaBaJca 
Ha MIMpOM3 paBHOMepHO H C TaKOH CKOPOCTbIO, YTOObI HCKJIOUHTh BO3MOXK- 
HOCTb TipockoKa Heyokucu uepes apup. IIpu 0° B 100 mn a6c. aiupa pac- 
TBOpxeTcH 2,5 r HefoKMCH yrsepoyqa. Kak U3BeCTHO, SPHPHbIe pacTBOpbI 
HeJOKUCH yrsepoya BecbMa cTaOusbHb. Jake pH NpOMOMKUTebHOM KHIIA- 
YeHHH KOHILCHTPaluA MpOMOsMKAaeT COOTBETCTBOBATb COCTOAHHIO HacbIllleHia 
pH TemMlepaTtype KuMeHuA apupa, 4YTO, 10 BceH BePpOATHOCTH, OODACHHAeTCA 
OOpasOBaHHeM MeXKMOJIEKYAPHOTO COCMMHEHHA HeEMOKHCH yrumepowa c NM9TH- 
JIOBbIM SupoM. Bprxoq HeqoKuCH yruepoyqa onpeemseTcH AHHJIMHBIM Me- 
TOJIOM. 

IIupomm3 QuaTHIOBOrO a*pupa WaBeeBOYKCYCHOM KUCJOTHI OCYILeCTBIAI- 
CA IPH Ppa3JIM4HbIX TeMMepaTypax B npegemax oT 650 yo 900°. Haunyumime 
pesyIbTaTHI ObIM JOCTHrHYTHI pH TemMMepaTypHoM pexume 850—875°. 10 r 
JMSTHOBOrO Sctupa ULaBeIeBOyKCyCHOM KuCNOTEI B 70 MJ yKcycHOro aHrHypu- 
Wa MloyaBasiMcb B Neub AIA WHpomu3a pu 850° B Teyenue 2 uac. Brixogy HenO- 
KMCH yruepoga 1,73 r (oMpezeneHO aHYJIMAHEIM MeTOROM). B cpeqHemM BbIXO] 
HeEJOKHCH yrulepoya, NONYYeHHOH pM yKa3aHHbIX yYCNOBUAX, cocTaBuneT 45% 
OT TeOpeTHYeCKOrO TIPU pacueTe Ha JHSTHJOBLIN SPUp WaBemeBOYKCyCcHOM KUC- 
JIOTEL. 

TlonyyeHue MAaNOHOBOKH KUCAOTH H Ce HEKOTOPHX 
amupos. PeakuwaA Mexyy ManOHOBOM KHCOTOH, cHupTamMH u (beHO.IOM 
NpoBosusach Mpu HarpeBaHHu B Mpesenax 60—70°. B KauecTBe KaTamM3aTopa 
UcNobs0BamMch 2—3 KalH HCl. B Bony, cnupt uu cbeHom vepes Kanuaap- 
Hy!0 TpyOky Mponyckasocb paccunTaHHoe KOMHYeCTBO ras00bpa3sHOl HELOKUCH 
yraepona. Ilocne nponyckaHua HeqOKMCH yruepoqa B TeyeHHe 1,5—2 yac. 
cMeCb HarpeBasacb eile | yac HM OTCYTCTBHe HEAOKHCH MpOBepsANOCh AHVJINHEIM 
MeTon0M. Bogut pacTBOp MasIOHOBOH KUCNOTBI, KaK 3TO OOBINHO jenaerTca, 
ylapHBaJica NON HeOOJbIUMM BakyyMOM IIpu 60—65°, a MaOHOBBIe S*UpbI BEI- 
TeIAIHCh OOLITHOM WIM BaKYYMHOM MeperoHKoilt. 

Jl peak C HEAOKUChIO yrviepoqa HaMM ObIIM HCIOIb30BaHbI BOA, Me- 
THJIOBLIM, STHJIOBbIM, MPOMMJIOBLIM, H-OYTHJIOBbIM, WMKMOreKCHJIOBbIt Hu 6eH- 
3HJIOBLIM CIMPT, a TaKxe (eHOJ, KOTOPHIe Opamucb B KOMMUecTBe 15—20 mu. 
B pesysbrate Obi MOmyyeHbl: THMeTHIMasoHaT c T. Ku. 179° uw BEIXOROM 
96%, qusTHIManoNaT c T. Kun. 198° uw BEIxofom 97%, aHMponMAManOHaT c 
T. KHIM. 228°/764 mM uM BbIxonom 94%, ju-A-OyTHMaOHaT c T. Kun. 249— 
200°/761 mM u Bpixofom 90%, uuMKNOreKcHAManOHaT c T. Kun. 193— 
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194°/15 mM u BErxogom 61%, qu6eH3HManoHaT c T. Ku. 234°/15 MM HM BbIXOJOM 
38%, WHeHHMaoHaT Cc T. HI. 48° (43 nerposeliHoro sdupa), T. Kum. 209° u 
BbIXOWOM 69%, MaIOHOBadA KUCIOTa c T. a. 129—130° uv Brrxonom 97%. 


Jlenuurpayckult XHMUKO-cbapMallepTuyeckuit Toctynuao 
WHCTHTYT 20 1 1960 
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XHMHA 


3. H. MAPHEC,:B.-M. 3HAHOBUY 
M 4leH-Koppecnongent..AH CCCP J. H. KYPCAHOB 


O MEPEXAYE BJIMAHUA 3AMECTHTEJIEW PA3SJIMUHbIMH 
CONPS)KEHHbIMH CHCTEMAMH 


B npenpigyuel pa6ore (1) mbt NoKa3aM, uTO ypaBHeHue T'ammerTa lIpuMe- 
HUMO K pe€aKIMH H30TOMHOFO OOMeHa BOMOPOAa. OTOT BbIBOA Obl CheaH B pe- 
3ysIbTaTe H3YYCHUA BMAHMA 3aMeCTHTeTeH Ha CKOPOCTb H30TOMHOrO OOmMeHa 
BOJOpOa MCTHAbHOH rpyMMbl 1-3aMelleHHbIX alleTopeHOoHoB (1). 


ee <S- once (I) 


Kak u3BecTHO, ypaBHeHue [amMetta ycTaHaBJIMBaeT KOJIMYECTBEHHYIO CBA3b 
M@KLy PeaKUMOHHOK cMocoOHocTho coeqMHeHH pAa OeH301a uM MpHposoK 
SAMeCTHTeIA © Tapa- WJIK MeTa-IlOlOKeHHAX 


Fe 
lg Ro = op, 


re & — KOHCTaHTa CKOpOCcTH peaKUHH (paBHOBeCHA) 3aMeleHHOTO coey-iHe- 
Hua, ky) — KOHCTaHTa CKOPOCTH peaKUHH (paBHOBeCHA) He3aMeLeHHOrO coelH- 
He€HHA, O — KOHCTAHTa 3AMECTHTeJIA, KOTOPad 3aBHCHT TOJIbKO OT MpHpoOsbl 
3AMECTHTEJIA HM eFO MOJIO%KeCHUA B OCH3OJIbHOM KOJIbIIe, 9p — KOHCTAHTa peaKIIMH. 

KouctaHtTa peakijMu p 3aBHMcuT, cormacHo J>Kadde (2), OT Tpex cbakTOpoB: 
1) accbeKTHBHOCTH, C KOTOPOH NepemqaeTca SMEKTPOHHOE BAMAHHE 3aMeCTUTeA 
K peaKUMOHHOMY WeHTpy; 2) YYBCTBUTEIbHOCTH peaKUMH K H3MCHEHHIO 3JICKTPOH- 
HOM WJIOTHOCTH y peaKWMOHHOrO LeHTpa; 3) ycnOBu peakMH. 

TakuM OO0pa30M, CpaBHHB 3HaueHHA Pp WIA OMHOH H TOM xe peak pu ofU- 
HaKOBbIX YCJIOBHAX JIA MOJeKyJ, OONATaOULNX Pa3MIHbIMH CHCTeMaMH CO- 
MIpS2KCHHbIX CBA3SCH, MOXKHO KOJIMUCCTBEHHO OLCHHTb 9PeCKTHBHOCTh Mepeqagqu 
BJIMAHHA 3aAMeECTHTeNIA Yepe3 STH CHCTeMBI. 

B jaHHOH padore ObluO H3yYeHO BIMAHHe 3aMeCTUTeMeH Ha CKOPOCTb peak- 
WMH BOLOposqHoro OOMeHa Mapa-3aMeleHHBIX GOeH3abaleTOHa (TpaHc) (II) 
WM Mapa-3ameuleHubix 4’-aneTHigudenuna (III) 


ES 
X — Oey Sih) The WOS ee (11) 


xe G8, ea OE shy (111) 


Ala sToro ObluIM oMpepeseHsl KOHCTAHTEI CKOPOCTH peakIWMH BOMOpORHOrO 06- 
MeHa Ip 20°, KOTOpbie paccuMTbIBaJIMCb NO ypaBHEHHIO NepBoro NopayKa, AA 
OeH3aballeTOHAa, N-.MMeTHaMHHOOeH3aIballeToHAa, N-MeTOKCHOeH3 aI balleTOHa, 
n-HUTpOOeH3aIbaleTona, f-xXOp6eHsabaleTOHa, n-OpoMGen3aibaeToHa (cM. 
Traon. 1) u gaa 4’-anerungudbenuana, 4-HuTpo-4’-aneTHagudenusa, 4-6pom- 
4’-aneTunguenusa, 4-merokcn-4’-anerunquenuia 1 4-xnop-4’-aneTusaqude- 
Husa (CM. TaOn. 1). YenoBua peakUMM BOMOPOMHOTO OOMeHa ObIVIM Te 2Ke, ¥TO 
HM B Cylyuae Napa-3aMellleHHbIxX aeTopenoOua. Peakuua mpoBogumacb B a6co- 
JIOTHOM STHJIOBOM CHMpTe, COfepxKalllem eiTepHii B rHypoKcubHO rpynne, 
C STHJIATOM HaTpHA B KayecTBe KaTaM3aTOpa. 
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Ta6auna 1 


X (3aMecTHTeJIb) Rog0 B cek-? 


bee H (5, 15-10, 49) -40-8 0 
ee COCK: NOs (1; 76-0; 20) 40-4 0,788 
(CH)2N (1,012£0,14) 40-5 —0,83 
CH,O (248-0 ,26) 40-8 —0/268 
Br (9,722£1,50)-40-8 01232 
Cl (9, 70-1 ,50)-10-8 01227 

Key 7S 2 c0CHi H (3, 65-40, 55) 10-8 0 
Ne NS NO» (9542-64, 20)-10-5 #* 0,778 
CH,0 (360-40 ,52)-40-5 —01262 
Br (6,42-£0,53)-10-8 0,232 
Cl (6,40-L0,50)-10-8 0,227 


* SHaveHHA o-Mapa B3aTEI u3 TaOmMuLt Mak Jlannana u Bpayua (*). 
** Panee (1) OpliO WaHO sHayeHHe Rojo = 6,69-10-> cex-*, B HacTOAd\e padoTe OHO 
/TOUHEHO. 


SaBMCHMOCTb JOrapudMa KOHCTAaHTbI CKOPOCTH peakIHM BOZOposHOrO OOMeHa 
dapa-3aMelleHHbIX OeH3aballeroHa (plc. 1) M Mapa-3aMelleHHbIX 4’-alleTMJI- 
u@euuna (plc. 2) OT KOHCTaHT 3aMeCTHTeIA o -apa ABJIAeTCA JIMHeHHOM. 
TakuM_0Opasom, ObIO0 moKa3aHO, 4YTO ypaBHeHMe TamMmerra coOsioqaerca Hu 


| 


(Clty) § 


Puc. 4 Puce, 2 


JIA peaKIHH BOOpOAHOrO OOMeHa Mapa-3aMeULeHHbIX OeH3aIballeTOHa HM Mapa- 
3AMeULCHHbIX 4’-alleTHMpeHuNa, TaK Ke Kak AMA Wapa-3aMelleHHbIX alleTo- 
enona. Jia BceX MccIe@qOBaHHbIX HaMM CHCTeM ObIIM paCCYHTaHbl 3HayeHHA 
KOHCTAHTEI p, KOTOPLI€ OKa3a/IHCb PaBHbI: JIA CHcTeMbI aleToenoua (I) 1,6; 
WIA CHcTeMbI OeH3aballeToua (II) 0,8; yaa cucTemp! 4’-aneTHgupenuna (111) 
0,4. 

B paccMaTpHBaeMbIX KeTOHAX 3aMECTHTEIb OTAeeCH OT peaKIMOHHOrO IeHT- 
pa pa3/IHYHbIMM CHCTeMaMH COMPAXKEHHIX CBA3€H, A HMCHHO OeH3OJIbHbIM KOJIb- 
OM, JBOHHOH CBA3bIO, COMPAXKeCHHOM Cc OCH3O0JIbHBIM KOJIbILOM, H CHCTeMOM JH- 
beHuuia. 

CpaBHHB Mex]y cOOOH 3HadeHHA p WWI STHX KETOHOB, MOXKHO, Kak YKAa3bIBa- 
MOCb BBIe, KOJIMYCCTBEHHO OLeHHTb 2¢:PeKTHBHOCTh MepeayH BIMAHHA 3a- 
MeCTHTeel wepes GeH3OIbHOe KOMbILO, ABOMHYIO CBA3b, COMps2KeHHYyIO C OeH- 
Z30JIbHbIM KOJIbILOM, HM cHcTemMy AMenwua. 

IIpumem 3HaueHHe p JIA CHCTeMbI alleToweHoHa 3a CAMHMLY, TOra NOyYM 
OTHOCHTEJIbHbIC 3HAYCHHA p: JIA cHcTeMbI atlerodenoua (I) 1; Ama cucTeMbI 
Seu3abanerona (II) 0,50; gua cucremp 4’-anetuigqudenuna (III) 0,25. 

TlomyueHHble JaHHbIe HAXOJATCA B XOPOIMeM COOTBETCTBHH C pesyJIbTaTaMH, 
IPHBeJeCHHBIMM B padoTe BepwuHepa u JIny (°), re paccuHTanbl OTHOCHTEJb- 
HbIe 3HAYeHHA p AA ruzposmu3sa (B 88,7% sTaHoOse) STHMOBbIX StpupOB 3aMe- 
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ILCHHDIX OeH30MHEIX (Porm = 1), KOPHYHBIX (Porn = 0,53) TMdeHusIKapOOHOBBL|) 
KHCIOT (Corn = 0,24). Ognako Te Ke aBTOpbl MPHBOAAT OTHOCHTEJIbHBIC 3Ha| 
YeHHA p [IA RHCCOMMAIMM COOTBETCTBYIONIMX KUCJOT: 6eH3OMHEIX (Porn = 1) 
KOPHUYHBIX (Porn = 0,47), WUcbeHuIKapOOHOBEIX (born = 0,37), IpH4eM STH 3Haye) 
HUA HeCKOJbKO OTMUAIOTCA KaK OT OTHOCHTCIbHBIX p JIA THAPOIM3a SpPupoB) 
Tak M OT MOJYYeHHBIX HaMM JaHHBIX JIA peakUMH UsoTOMHOrO OOMeHa BO 
qopona. | 

Virak, 43 CpaBHeHHA OTHOCHTEbHBIX p, MOJLYYeHHbIX HAMM JIA PeakilMl 
U3OTONHOrO OOMeHa BOROpoya Mapa-3aMelleHHEIX aleTodeHoHa, OeH3aballe| 
ToHa u 4’-aleTuiyqudenusa, uw cuHTad cTepwuecKkHe (akTOPbl STHX MOVIEKYJ 
B JaHHOH peaKUMH OHHAKOBbIMH, MO2KHO, BCel 3a BepsmuHepom (*), cqemavi} 
BBIBOL, YTO MPH peakIMH BOAOPOAHOrO OOMEHA ABOMHAA CBA3b, CONPAKeHHAS)) 
C OCH30IbHbIM KOJIbILOM, Mepeyaer mutub 0,50 aeKTpoHHOrO atpeKTa 3aMeCTH || 


Tela, a CHCTeMa AudeHHNa TOmbKO 0,25 sTOro appekTa MO CpaBHeHMIO C OFHHM 
Oe€H3OJIbHbIM KOJIbILOM. 


IKCHeEPHMeCHTAIbHAA UsdiCd bb 


Peak uM BOLOpOAHOTO OOMeHa CCEMYeMbIX KETOHOB MIPOBOMMNaCh B Cpe! 
a6c. jelirepostaHona (c coyepxKaHuem jelitepua B ruqpoKcune 8—10 at. %),| 
C 9THIaTOM HaTpHA B KayecTBe KaTamM3aTOpa (B BHe pacTBopa B jeliTeposTa| 
Hove). KoHWeHTpaluaA 9THaTa HaTPpHA B PeaKUMOHHOM pacTBope OblJla PaBHe! 
0,00036 NV. JleiirepostaHom Obl B3AT B OObIIOM M3OnITKe: 1 MOJIb KETOHA Ha) 
200—800 monet yelirepostaHoma B 3aBHCMMOCTH OT PpaCTBOPHMOCTH KeTOHA. 
CnemvaIbHbIe OMbITHI MOKa3aIH, YTO B BbIOPAaHHbIX HAMM YCJIOBHAX CKOPOCTb 
peakUMH BOJOpOAHOrO OOMeHAa He 3aBMCHT OT H3MCHCHHA KONMYeCTBAa WelTepo- 
9TaHoa B 2—4 pasa. | 

PeakuuaA BOLOpo_HOrO OOMeHAa MIpepHIBaach OxsaxkeHHem Wo —80°, npH 
3TOM KeTOHBI BbIMayasiu B OcaqOK. TombKO B culyuae OeH3asballeTOHa HM N-XJIOp- 
GeH3aIbaleTOHa JIA MpepbIBAHHA PeaKUMH peaKUMOHHAA CMECb BbIJIMBaaCck 
B BOY (OObeM BOsbI B 25 pa3 OoMbIe OGbeMa pon). 

Onpejeenve copep>KaHuA eliTepuaA MpOBOAUOCb KallebHbIM MeTOJOM (°). 

ABTOPbI CUHTAIOT CBOMM JOJITOM MpHHectH OmarogapHocTb npod. A. UY. Wa- 


TeHuiteiHy, 4. M. Bapmascxomy, E. A. Axospnesow u O. II. Tet na Oo 
Uly!0 MOMOUWb B OCBOCHHH 9TOFO MeTOA. 


VuctutyT 2eMeHToopranuyueckux coemuHeHult Tbctymuso 
Axkajyemuu HaykK CCCP 15 III 1960 


IWMTMPOBAHHAA JIMTEPATYPA 


1M! H. Kypceauos,B. HW. 3nanoBu4,3. H. Mapuec, JAH,128 , Ne 6, 119 
(1959); 2H Ha Jat fe; Chem: Rev, 53; 191)((1953)r8 328 Er sBieiritimn elt eles eelenme 
J. Am. Chem. Soc., 75 , 2417 (1953). 4D. Mc Daniel, H.C. Brown, J. Org. Chem. 


23, 420 (1958). © A.W. WatrenmtTeitu, E. A. Akopaesa u op. U3oronnnil ana 
mu3 Bop, M., 1957. 
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ornann Aragqemuu nayrx CCCP 
1960. Tom 132, Ne 6 


XHMH AL 


H. H. CYBOPOB, JI. B. COKOJIOBA, B. M. PbIKKOBA u Jl. M. 3AHKUHA 


MHKPOBHMOJIOPHYECKOE JESALWETHJIMPOBAHME 21-AIETATOB 
KOPTHKOCTEPOH JOB . 


(ITpedcmaeaeno axademuxom M. M. Ilemaxunoim 25 II 1960) 


MuxpoOnouiormyeckne NpeppallleHHA CTEPOMAOB MpHBeKaloT WIMpOKOe BHH- 
| ManHHe HCCJIeqOBaTeeH BCJIENCTBHe OrpOMHOM MpaKkTMyeCKOH BaxKHOCTH UX. 
| WIA CHHTe3a KOPTH30Ha HU ero aHasloroB. K 4yHucay 3THX MpeBpallenui B HacTos- 
 Iee BPCEMA OTHOCAT OKHCJMTEIbHO-BOCCTAHOBHTEJIbHbIe MpoOlecchl, Mpoucxoya-- 
mle MpH yuacTHH KapOOHHJIbHBIX WM THAPOKCHJIbHbIX py, ru_ApoKcusMpo- 
BaHHe CTEPOHAHOTO Apa UM OOKOBOL Wenu, NerHApupoBaHHe, OTIUeMMeHHe OOKO- 
BOH WelH HM paciienseHue Kose cTepoua (1). B xoge Onectamux pa6or Ilutep- 
COHAa H COTP. ObIJIO BbISICHEHO, YTO FHPOKCHJIMPOBaHHe CTepOuOB, cOsepxKalllux 
alleTOKCHIpyMMbl, IPH MOMOMH HECOBeEPpWIeHHbIX FpHOOB COMpOBoOxaeTcA OMHO- 
BPeMCHHBIM Jle3alleTHJIMPOBaHHeM STHX COeqMHeHHH (?). C Apyro cTOpoHbI, He- 
KOTOpbie OakTepHu, Hallpumep Corynebacterium simplex, cnoco6Hbl jerumpu- 
poBaTb 2l-aleTaTbl KOPTHKOCTepOHAOB 6€3 OMbIVIEHHA alleTHIbHOU rpynmpl (°). 
IIpu u3yyeHHu BOMpOCcOB MMKpOOHOMOrHNYeCKOrO JerHypupOBaHuA KOPTHKO- 
CTepOHJOB MbI OOHAPyXKHJIM, YTO BbIeMeHHaA HaMH KyabTypa (BHUXOM-1), 
lO CBOMM MOpdosIorMyecKHM H OMOXMMMYeECKHM CBOHCTBaM IIPHHaexkalllad K 
rpymne Bacillus megatherium, o6mayqaeT CNOCOGHOCTHIO e3alleTHJIMPOBAaTb alse- 
TaT KOPTH30HA B CBOOOJHEIM KOpTH30H. JlambHelwime uccreqoBaHHA NoKa3aJn, 
YTO STO Te3alleTHMPOBaHHe ABMIAeTCA CHewuduyecKHM Jwian 2l-ayeTaTOB cTe- 
pOHJOB, CosepxKalluX MHOKCHALeTOHHYIO Wemouky (KOPTH30H, BellecTBO «S» 
Petixmtefiua, 4,5 B-qucugpoxopTu30nH, A?-yerumpoxopTu30H). B cayaae ale- 
TaTa J@3OKCHKOPTHKOCTepoHa (KeTOJIbHad IWelb BMECTO JHOKCHAaleTOHHOM) je3- 
alleTHJIMpOBaHHe MpoTeKaeT MeAWIeHHO M 4YacTHYHO. AeTOKCHrpylMb B NON0- 
wennax 38, lla, 178 He omplistiorcad. Hukakux Apyrux MpeppallleHu, Kak-TO: 
THAPOKCHJIMPOBaHHA, BOCCTAHOBJICHHA, JeCrHAPHpOBaHHA u T. J., Halll WiramM, 
MO Kpaliveli Mepe B Cy4¥aAX KOPTHKOCTepOuOB, He BbISbIBaeT. B STOM OTHOLIe- 
HMM OCOObIM MHTepec MpescTaBsAeT HeLaBHO ONyONHKOBaHHaA padota Xepuyora 
¥ coTp. (*), MoKa3aBLUMX, 4TO BEIAeeHHbI HMU WTamm Bac. megatherium (Sche- 
ring 41 ATCC Ne 13368) o6magaer cnoco6HocTbIO BBOAUT 158-ruqpoKCHJbHy10 
rpymny B BellecTBo «S» Peiixuireiva HM MporecTepOH, a TaK2Ke BOCCTAHAaBJIMBaTb 
Al.?.7BOHHYy!O CBA3b B JerH{pOKOpTH30HeE MH RerHyzpoKopTusoue. B HacTostlee 
BpeMA HaMH W3yyaeTCA NOBeeHHe Hallero WITaMMa MO OTHOLeHHIO K CTeponaM, 
He cojepxKalllMM alleTOKCcHrpymn. 


IKCNePHMeHTAMbHAA YACTh 


JlesauetumupoBanuve TIpH momomu wrammMa ‘BHUX@Y-1 mposogunoch Ha 
cpene, cocTosule 3 (pox x*eBoro sKcTpakta (0,5%) wu rmoKospt (0,5%). OnpiTar 
BeEJIMCb B CTEKJIAHHOM (pepMeHTaTOpe, CHAOXKeCHHOM MelllaKOM, BHYTPeHHHM OO6O- 
rpeBoM HW TpyOKOH AWA Mo_auM cTepHubHOrO BOsLyxa. TemMepatypa (28°) u 
CKOpOCTbh NoyayH BOsLyXa peryHpoBaHCbh aBTOMaTHYeCKH. COOTHOIIeHHe BO3- 
ayxa u o6bema cpegbi paBHo 1:1 B 1 Muu. 
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Tlpu co6mojeHHu aceliTHueCKHX yCNOBMH B depMeHTAaTOP 3arpyKaloT KYJIb- 
‘TYPaJIbHYIO XKHKOCTb, COmepxalllyio CMbIB WiTaMMa BHUXOM-1, sBpipamen- 
Horo B TegeHue 48 uac. Ha arapoOBbIX MaTpallax. SaTeM Yepe3s KalleJIbHY!O BOPOH- 
KY IIpuOaBAlOT alleTOHOBbIli pacTBop crepousa (Ha | r MoceqHero GepyTt 45 Ma 


alleToHa H 8 Jl KybTypasbHOH 2%uzKocTH). J.MTeAbHOCTb Mpollecca JesateTH- | 
JIMpOBaHHA JIA Pa3JIMYHbIX CTEPOMAOB BapbupyeT OT 24 no 48 uac. Koner | 


peakiHH ollpeylemsercx Merogom xpomaTorpadpuu Ha Oymare (cucTema 
cbopMamuy, — 6eH30.1). 


Tlpoxykt peau uspieKator xopodopmom. Ilocie OTroHKM MocseqHero | 
OCTATOK KPHCTaJWJIM3YIOT M3 COOTBETCTBYIOMLerO pacTBOpUTeiA. Bce MoyaeHHble | 


IIpH NesalleTHJIMPOBaHHH BellleCTBa NO JaHHbIM W.-K. CI@KTPOCKONHM OKa3aJIHCb © 
MQCHTHYHbIMH 3aBEXOMbIM o6pa3ilam COOTBETCTBYIOIMLNX CTECPOHJOB. s 


Anetat !xoptu30Ha. I[Ipu gesaneruimpopanuu 1,00 r B TeveHHe 


24— 28 uac. nonyyarwr 0,81 r (90% or TeopHu) cBo6o,HOrO KOPTH30Ha — 
c T. nm. 226 — 227° (u3 cnupta). [aJP =-+ 215° (0,5% pacrBop B cmupTe). » 


Auaxe = 238 Mu, loge = 4,406. 

Aunetat Al-rerugpokoptTu30Ha (1pexquu3oH-anertart). 1,00 r 
nperapata noyBepraiwT (bepMeHTallMOHHOMY Mpoueccy B TeyeHHe 24—28 yac. 
Bprxogx, cso6ognoro Al-jerunpokopTu3oHa (npequu3oHa) 0,65 r (73% OT TeO- 
pun). T. na. 228,5—230° (v3 usonponusmoBoro cnupTa), [a]> = -+ 178° 
{1% pacTBop B AMOKCaHe), Awaxc 288 Mp, loge = 4,193. 

AnuetaT pemectBa «SS» PeixmtTefna. IIpouecc Benyr 24—28 uac. 
U3 1,00 r nonyyawr 0,83 r (93% oT Teopun) cBo6oxHOrO ropMmona. T. Mu. 
210—212° (w3 anerona), [a] = + 124° (1% pacrBop B gnoKcaHe), 
Amaxc 240 Mu, loge = 4,24. 

AuetaT 4,5 B-yurugpokoptTu3sona. 1,00 r crepouyza noxBepraioT 
MUKpoOnMOIOrMuecKOMy esalleTHIMpoBaHHio B TeyeHHe 48 uac. TlomyuawrT 
0,60 r (67% oT TeopHu) RurMApoKopTH30Ha. T. na. 227 —229° (u3 OyTHUI- 
aterata), [a]j>” = + 88,8° (1% pactBop B aHoKCaHe). 

AtleTaT Je3s30KcuKopTuKocTepona. I[Ipu npopezenuu cbepmMeHta- 
WMOHHOrTO mpouecca c | r Mpenapata noJlyyeHHoe BelllecTBO, NO JaHHbIM 
xXpomatorpaduu Ha Oymare, ABJAeTCH CMeCbIO Je30KCHKOPTHKOCTepoHa H ero 
auletata. BpifeseHHoe seljectBo (0,0 r) mpH aleTusmMpoBaHHH YyKCyCHbIM 
aHTHApHOM B NupHyzMHe Jaet 0,6 r auerata JesoKcukopTuKoctepoua. T. m1. 
155 — 156° (u3 anetona), [a]p = + 183° (1% pacrBop B xsopodopme), 
mane = 240 mp, loge = 4,205. 

Auetat A'-n perneuoa-3$-0 a-20 mpu depmentannu B Teyenne 48 yac. 
BbINeJIeH B HeH3MeHeEHHOM cocTosHHH (BbIxoq 60%). T. ma. 146 —147°, 
{a]7 = + 21,9 (1% pacTBop B cnuprTe). 

Anetat lIla-oxcunporectepoua BogBpalllaeTca B HeEOMbIJICHHOM 
Bue (BbIxo, 76%) UpH NpoBexenun cepMeHTalHOHHOrTO Mporecca B TeyeHHe 
48 uac. T. na. 173— 175°, [alp = + 138° (1% pacrBop B AUCTOHE), Ayane=* 
= 240 mu, loge = 4,20. 

AnetaT 4 nNpOnHoHaT TecCTOCTepoHa TakxKe He MperepneBaloT 
MUKpOOHOJOrMyecKOrO e3aHJIMpOBaHHA MM BO3BpalllaloTcA uepes 48 uac. 
Ha 50 u 65% cooTBeTCTBeHHO. 

Bo Bcex nocuieqHux 4 cnyuaix CBOOOJHBIM OKCHCTepouy, MeTOJOM xpoma- 
Torpapuu Ha Oymare O6HapyKeH He Obl. 

Bcecows3Hbii Hay4Ho-ncceqoBaTesIbCKHH Tlocrynusio 


XMMUKO-hapMalleBTHYeCKHH MHCTUTYT 22 11 1960 
um. C. OpmxxonuKkuzse 


UWHMTHPOBAHHAA JIMTEPATYPA 


‘1S. Eppstein, P. Meisteret al.,, Vitamins and Hormones, 14, 359 (1956). 
On ke Popa C1 i, P. Meister et al., J. Am. Chem. Soc., 75, 408 (1953). 
SA.Nobile, W. Charney etal., J. Am. Chem. Soc., 77, 4184 (1955). 4 H. Her- 
zog,M.Gentles et al., J. Org. Chem., 24, 691 (1959). 


Horkuagn Axagemun nwayrk |CCCP 
1960. Tom 132,-.Ns 6 


PHSHTECKAA XHMHA 


B. B. AJIEKCAHJPOB u ft0.-A. EPLUOB 


CBOBOAHAS SHEPPHA KI B ITAHOJIE H AWETOHE 
(ITp20emaereno akademuxom B. H. Koxndpamvesoim 22 II 1960) 


CsBo6onHad sHepruad combBatanuuH KJ (Ax) B 2THOBOM CIMpTe MOXer ObITb 
ccunTauHa (') Mo 3HayeHHO 9. J. C. Wemu c NepeHocom. Ho stor MeToy pacueta 
€P2XKUT B CeOe OWIHOKY, TaK KaK TPpyYHO yyecTb Audppy3HOHHbI HM MexKpasosBplit 
auKH NoTeHuMaa. JlanHblx O BelwHuHHe Ayana KJ B 
eTOHe, TaK 2Ke KaK H JIA APyruxX cole, He HMeeTCH. 
mpeqiaraemMow padote AIA ONpemeneHua CBOOO AHO 
epruu combBatayuH KJ B 3THOBOM ciupTe H alleToHe 
I MPpHMeHHIM Web Ges Mepenoca (Hg)K |pacrsop 
J |AgJ, Ag. OxkcnepumentabHO 9Ta WeMb OcyulecTB- 
2Ha HaMH B BHe AYeHKM, IpHBeqeHHOH Ha puc. |. 
OHCTPYKUMA sAueHKH TpekyCMaTpuHBaeT perysMpOBKY 
M3BeCTHEIX pememaxX aBJIeHHA BOROpoORa B cocyse 
HCXOJHOH aMabraMOH, HafleKHY!0 H30/ALMIO H3pacxo- 
OBaHHOH pH H3MepeHHM aMavIbraMbl H 3aMeHy KalluJ- 
apa. AMajbraMa KanMa HW HocepeOpauble 9MeKTPOMBI 
OTOBUJIMCb TAK >Ke, KaK oMmvcaHO B pa6otax (?,%). 
[PHMeHABIUMeca pactBoputTesu Hu KJ roropusmucbh O4nCT- 
OM MposaKHbIX MpOxyKTOB MapKN X. 4. HM MO CBOHM 
M3HU4UeCKUM CBOHCTBaM OTBeUaJIH JIMTep aTYPHbIM JaHHbIM. 
IsmepeHue 9. J. C. NpOW3BORUOCb C MOMOLIbIO MOTeH- 


| 


uc. 1. QekTpomuTHueckad AuelKa JIA U3MepeHHA 9. I. c. J — Ka- 

WIIAP AMAIbraMHOTO JeKTpoONa; 2 — Ho-cepeOpAHbIM IIeEKTPOT; 6 

— BmycK BOWOpoya B pacTBop; 4— BbIxOq Boopona; 5 — 

cy c UccIeyemMbIM pacTBopom (o6bem pacTBopa 35 mu); 6— cocyz 

if COOMpaHHA H3pacXOAOBaHHOH aMaJIbraMbl; 7 —cocy Cc ucxXoL- 
HOH aMasbramoi 


wometpa Tuma P-375 mpu 25°. IIpu usmepenuax yepes pacrsop KJ nocrosHHO 
apOOTHpoBaJICA CyXOH, TULaTeJIbHO OUHILEHHEIM BOnOpoy. PesymbTaTe! u3Mepe- 


Ta6nmuna 1 
3. a. c. wenu (Hg)K|pacrsop KJ|AgJ, Ag pu pasauuHpx KonuenTpanuax KJ 


Ree m, Momb/xr | 9.2. c., B actPopye m,Monb/xr | 9. 4. c., B 
Boya | 0, 1000 1, 8393 AeTou 0,02547 1,448 
0,0100 1,9497 0,01274 1,465 
0,00637 1,498 
STavou 0,02547 4,660 y ’ 


0,00637 1,714 | 0,001592 1,552 


0,003185 1,736 
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Hui 9. 4. c. wenn (Hg)K\pacrsop KJ|AgJ, [Ag pH pasMuHbIX KOHIIe} 
Tpanuax KJ B Boge, STHJIOBOM CIMpTe HM alleTOHe MpHBeeHb! B Tao. 1. | 
Ilyrem o6bmuHO TpuMeHseMOM rpaduyeckow SKCTpanoALHH (4) Hamu OJ) 
YeHbI 3HAYCHHA HOPMAJIbHBIX NOTeHUMAIOB (Ey) HaSBaHHOM Wen B yKa3aHHB) 
pacrBopuTeiax (B Bowe Ey MomyueHo yTeM pacueTa M0 H3MepeHHOH 9. J. C. 
3HayeHHAM KOSpPuUMeHTOB aKTuBHOCTH (5)). BeanuuHel Ey IpuBeeHb! B TAOM. | 
Ilo pasHocTH HOPMaJIbHBIX MOTeHUMAJIC 
OHO M TOM %e Wemu 6e3 MepeHoca B BO)} 
CpoSoquad sHeprua comppataiud KJ y yegonHom pacTBOpHTee JerKO BBIUM) 
Bee keeles 4 JIUTb Pa3HOCTb CBOOOJHbIX SHEPrHl Cow) 
patauuu KJ 8B H,O u B 9Tom pacrzopit 
PacTBOpHTestb E,,8 | Ax kkan/mon pege, [IpHHumMasa CBOOOLHYIO 2HeprHulo Fu, 
patauuu KJ papuoli 137,4 xKan/Momb (7| 
110 ONpeeseHHbIM HAMM Ppa3HOCTAM 9HE]} 
Boa 1,709 137, 4* rHH COJIbBaTaluu B BOJe H ITHJIOBOM CIM} 
cee oes £50;9 Te, BOWE H alleTOHe, MBI BHIYHCMMIM CBI) 
leToH 1,208 125,85 
6OHbIe JHEPrHU combBaTauuu KJ B 9TH) 
* Ho ae Qa). pacrBoputTemax. CooTBeTCTBYIOUMe BeIH4L 
HbI IIPHBeeHbI B TAO. 2. . 
BenuuuHa A yaa KJ B sTHN0BOM ciupTe, paccuHTaHHas MO 9. 7. c. Weny, 
nepeHocom (1), paBHa 131,5 kKkan/mMomb. CreyeT OTMETHTb, YTO H3MCHEHHE CBC 
OoHOK SHepruu combBaTarMHu KJ mpu mepexoge ot H,O k 9TaHONy HM aleTOH 
CHMOaTHO H3MCHEHHIO STOH BeTHUYHHE! Aid HCl B Tex xe pacTBOpHTemAX. 


Ta6auna 2 


VMucruryT xuMuuecKOn u3uKH Tlocrynune 
Axkajlemuu Hayk CCCC 49 II 1960 


XapbKOBCKHH TocyapcTBeHHbIM YHHBepCcuTeT 
um. A. M. Toppxoro 


IMTUPOBAHHAA JIATEPATYPA 


1H. A. U3Maha0B, Onextpoxumua pactBopos, XappKos, 1959. 2 56.T. Hu 
KombcKHH,M. SaxapbeBckul u Ap., COopH. npakTuyeckux pa6oT no dusnyecka 
xumuu,B.1,J1.,1951. %®B. B. Owen,J.Am. Chem. Soc., 57, 1526 (1946). * H. A. Hz 
MaHaos, B. B.Anekcaugazpos, K®X, 81, 2619 (1957). 5T. XapHes 
B. Oy2u, Musnyeckan xHMHA PacTBOpoB aneKTpomHTOB, VJI, 1952, crp. 524. 
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Jornuaye Akagemun nayr CCCP 
1960. Tom 132, Ni 6 


PH3SHYECKAAH XHMH}l 


A. C. BABEPKHH, H. Il. KPYWIMHCKAS u M. A. MPOCKYPHHH 


MAHME TBEPJbIX BEUIECTB [HA TiPOLWLECC PA3JIO)KEHHA CCI, 
B BOJHOM PACTBOPE TO] WEACTBHEM FAMMA-H3J1Y VEHHA 


(ITpedcmaeaexo axademuxom C. C. Medecdeceim 17 II 1960) 


B page paoor (*~*) ObiI0 NOKa3aHO, YTO PaqNalMOHHbI BbIXO OKHCICHHA 

M BOCCTAHOBJICHMA HeEOPraHHyeCcKHX BeleCTB B BOJHOM pacTBOpe MOxKeT 
pITb YBEJIMYeH B HECKOJIbKO pa3, eCJIM B COyyYaeMOl CucTemMe IIpucyTCTByer 
sepfoe BeulecTBo. IIpumeHaBliMeca B STHX paOoTaXx TBepAbIe BelecTBa Mper- 
‘aBJIANIH COOOK MeTaJJIbI, OKHCJIbI MW Cymbdugzbl MeTam0B. Moxuo 6pli0 OxKU- 
aTb, UTO TBEPAhIe BEMLECTBA OKAKYT AHAJIOHUHOe elicTBHe B YCMOBUAX O6- 
YUCHHA HW Ha MpOMecchl, MPOMCXOAAMMe B BOJHbIX pacTBOpax OpraHuyecKkux 
sjecTB. OyHako cBeyeHHH M0 JaHHOMy BOTIpocy B mHTepaType He MMeeTCA. 
_ Hactosmjee coo6uleHie MOcBALLeHO ONMCaHMIO HallIMX OMbITOB, B KOTOPBIX 
CCJIENOBaJIMCb YCJIOBHA, KOra TBepsoe BeUleCTBO yCKOpsHeT pa3zsOxKeHHe 
praHWyecKOro COeMHEHHA B BOJHOM pacTBOpe Moy AelcTBHeM Y-H3IyUeHHA. 
(1 3TOFO Oba BbIOpaHa cucTema, cocTosilad u3 CCl, u Bog (B OTHOWeHHH 
: 2) mM TBepforo BellecTBa, KOJMYeCTBO KOTOpOrO MeHasOcb oT 1,4 no 20% 
Oo Becy. B KauecTBe TBePsbIX BeULECTB IPHMeCHAJIMCb yroulb (KapOouleH), cH- 
uKarenmb, Al,O3, Fe,O; u Cu,O. McTtounukom y-H3ayueHua cayxun Coo 
MOULHOCTHIO Wo3bI 4-10'° 9B/cex. O6syyeHHe cMecH MpOBOAMOCh B CTeKAH- 
OM cocyye, CHaOKeHHOM OapOoTepoM AIA MpOLyBaHHA COOTBETCTBYIOULEro 
a3a (KUCIOpoma uM agora). Temnmepatypa o6ayyeHua 810°C. 

Ilocne o6myueHHA peakUMOHHaA cMeCb pa3syenamacb. TBepfoe BellecTBO 
DOMBIBasIOcb 12% pacTBopoM aMMHuaka. KouueHTpalusa HOoHOB Cl~, Kak crTe- 
eHb passowenua CCl,, ompeeiamacb MOTeCHUMOMeTpHYeCKUM THTPOBaHHeM 
actpopom AgNO,. O6dmee KomMuecTBO HOHOB Cl”, OOpa3s0BaBlIMxcA pu 06- 
y4eHHH, MpexcTaBsANO coOok CyMMYy cOJepxKaHHA UX B BOWe HM 2—3 amMua4- 
IX IIPOMbIBKAX TBEPOTO BeMLecTBa. 

Hamu Obl HMCCIeqOBaHbI 3aBHCMMOCTH KOJIMYeCTBa OOpa3syrouleroca Cl7 
r JO3bI OGOJYYeCHHA Mp pasMuHOM COsep2xXaHUH TBEPLOFO BelllecTBa B OOmy- 
aeMOH cmMecu. PesysbTaTbI ONbITOB WWI CHJIMKareia MpMBeseHbI Ha puc. |. 
puBaa / na 9TOM pucyHKe OTHOCHTCA K cmecu CCl, — H,O — O, 6es3 TBepjoro 
sulecTBa, KpuBble 2, 3, 4 u 5 K CMeECAM, B KOTOPBIX COfepxKaHHe CHIMKarelsA 
0 cooTBeTcTBeHHO 1,4; 7,7; 14,2 u 20% mo Becy. 113 puc. 1 BuAHO, 4TO IIpu- 
y J-rBne cusIMKarea B KOMUeCTBE BCero sMUIb 1,4% MpHBOLMT K BO3pacTaHHto 
/eHTp alan yvouos Cl~ B o6myyaemow cmecu. Kaxkmoe mocuenyroluee ysBe- 
AYCHHe IPOWeHTHOTO cOsep2xKaHHA CHIMKareA TakrKe cilocoOcTByeT yBeH- 
HHIO KOHI[CHTpalluu MOHOB Cl~, OfHakO Npupalilenve KOHWeHTpaluu Cl~ He 
DONOPUMOHAIbHO KOsMUeCTBY MOOaBMeHHOTO TBepzoro BemjecTBa. Ananoruy- 
1@ 3€BHCMMOCTH KOHUeHTpalun HOHOB Cl~ OT ZO3bI OOMyYeHHA HaOMOMawTCA 
IA JPYFHX TBePAbIX BeMLECTB. 

Bauanve mpupoye TBepyoro BellecTBa Ha Mpomecc payMallMOHHOrO pa3- 
»KeHUA CCl, B BOJHOM pacTBOpe XOpOIO BHAHO U3 puc. 2, re NPHBeeHHI 
DMBLIC 3ABHCHMOCTH KOuIMYeCTBa OOpasyiouleroca Cl~ oT NO3bI OOYUCHHA JIA 
‘eX HCCICIOBaHHbIX HaMM TBepPALIX BelllecTB. KowmuecTBO TBepforo BelllecTBa 
) Bcex cayyanx Opto 7,7%. 
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Bce TBepyible BelllecTBa M0 cBoeH CMOocoOHOCTH Mca Bran na Lom | 
Cl- pacnowaraiwTcaA B culenylollel MOcMefOBaTeMbHOCTH - ; 203, a SS) ae 4 
yroub, CuzO. Karkgoe M3 IpHBeeHHbIXx TBEP [LIX BeleCTB 0€3 ee ee i 
BO3IelCTBUA H3yYeHHA He MpOM3BOAMT B HCXOAHOM cmecH HH : mos aay 
ueCKHX H3MeHeHUli, T. e€. TeMHOBOM KaTaJIMTHUeCKUH appekT a y yer 
KaraiuTHuecKaid aKTHBHOCTb TBepJbIX BeuLeCTB, IIpesBapuTebHO OOJyYeHH | 

HAeTCA. | 
Te ores BLIACHUTb, YeM OOYCAOBeHO ycKopeHue Mpouecca pas) 
noxenua CCla B cucTeme c TBepfoi caso — NIpucyTCTBHeM 1H TBepJOro Be) 


Hb fn akb fa 6 

5 
4 

1 2 - g vf 
& 
S 8 ‘ 
Q iS) 
N & / 
gy S G0. 
S Sa 
: : 


10 20 vac a Ow MTT a: 


Puc. 1. SapucumMocTtb KkoHueHtpaunu Puc. 2.[3apucnMocTb KOHUeHTPpalMu HOHCB 

MoHOBCI~ of j03bl o6myuenun. Mom- CI- of yo3bl o6myueHua: J — cucTema 

HocTb Josbl 4,0-1016 sB/cex. J —‘cucrema CCl4 — H2O0 — Oz; To %e B NpHCyTCTBHH: | 

CCla —H20 — O2; To xe B mpucyt- 2—AlO3, 3 —cunuKareta, 4— Fe2Os, | 

cTsHu: 2— 1,4; 38—7,7; 4 — 14,2; 5 — yras, 6 — CuO (7,7% lo Becy) | 
5 — 20,0% cunuKarena 


UleCTBa HIM MPMCyTCTBHeM KUCTIOpOa,— Obl MpOBeeHbI ONbITLI C Mponwy- 
BaHveM a30Ta. PesysbTaTbI OMbITOB JWIA CHCTeMbI Ge3 TBEPHOU ashi IpHBeeHbl 
B Ta0. 1. Bplao ycraHoBeHo, ITO KHCNOpOA He IpHHAMaeT yuacTHA B TIpo- 


mecce pasloxweHHA CCl4, Tak KaK 3a4Me€HA KHCOPOZa a3O0TOM He M3MeHAET BbIXOR 
vouos Cl~. Hayanbubiit Bpixogq H2O2 B cucreme CCla— H2O — O2 MpumepHo 


Ta6Ouauna 1 
Cuctema CCl, — H,O 


Bi Ilpogqypanue O, | Tlpogypanue N 

E mo3a KOHIeCHT)P. BbIxXOg mosa KCHILCHTP. BbI xO 
ae O mat Cl- x10? HOHOB KAOmst Cl- Xx 102 HOHOB 
2 | 93/36r 9KB/J Cl-/100 9B | 23/36 Tr 9KB/n  |CI-/100 9B 
4 AROS 1,24 10,8 A265 dlls) a8) 
2 2,76 2,08 9,0 Die Dine RO 
3 DOs Aa, 9,0 90,04 4,24 10,0 
4 8,28 Ome 7,6 TOO 6,05 9,65 


B 3 pa3a MeuHbule (0,07 momexy.bt/100 9B), eM B OMbITaX C MpowyBaHuemM asota. 
XapakTepHo, 4TO KaK B OMbITaX C MpOyBaHHeM a30TAa, TaK HM B OMbITaX C MIpo- 
JyBaHveM kucjopoqa KOHWeHTpanua HeOe yMeHbiliaeTcA C pOcTOM JO3bI 06: 
JyueHuA. 

Kak BuqHO 43 Ta6J. 2, BBeqeHHe TBepyoro BeulecTBa (AlzOs, SiOz, FesOs 
yrouib) B CHCTeMy IHX OONYYeHHA YBeUMUMBaeT KOHUeHTpaluio uoHOB Cl 
TOJIbKO B IIpHCYTCTBHH KMCOpora. 

IIpu o61yyenuu cucremp! CCla— H2O — TBepfoe BelllecTBoO c NposyBaHuen 
a30Ta KOHIeHTpalva HonoB Cl” npakTuuecKH He OTJIM4aeTCA OT KOHILCHTDp allul 
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Walon ina. 2 


Cuctema CCla— H.O —1 r TBepyoro BelllecTBa 


IlpoyysBanue O, TIpogzypanue No 
TBepz. mosa KOHLUeHTDp. BbIXO TBepy. |fqosa X10-21} KOHWeHTp. | BbIXoA 
x10-2 | Cl-x 108 =x 10? 
Suan aad 9B/37 Tr Ser cl-/100 glues aay ye eet, cl=/100 SB: 
Al,O03 | 1,33 162 14,6 AlgO3 1,33 1,12 10,2 
| 12,66 2,90 13,0 2,66 2,28 10,3 
5,32 5,33 12,0 5,32 4,18 OD 
7,98 6,37 9,6 7,98 7,15 10,7 
YToub Coes ca) al tS)5) 17,6 Yroub 33 1,3 ‘lal AY 
2,66 3,99 17,6 2,66 2,64 LAo 
0,32 6,66 15,0 0,02 4,02 10,9 
7,98 9510 15,0 Us 6,04 9,9 
CuO 1,33 3,62 o2;, fl CugO 1,33 256 23,9 
2,66 4,46 2054 2,66 4,2 1.0) 
5,32 Tiel 18,0 9,32 7,00 15,8 
7,98 12,00 18,0 7,98 oo 11,8 
-wouos Cl” B cucteme 6e3 TBepfoli dbasbi. B stom cayyae TBeEpAOe BeMLeCTBO AB- 


‘MeTcA OalacTOM, NOrsOwlaoWluM SHeEprHio y-H3yYeHHA, HO He MepealouluM 
STOH SHeEPrHH KOMMOHeHTaM cmecH. Bo BcexX MCCJIeMOBaHHbIX CHCTeMaX BbIXOL 
MepeKHCH BOOpOa KaK B MPHCyTCTBHN a30TAa, Tak H B MPHCyTCTBHM KuCOpoRa 
OUCHb MaJl, HO B OTJIMYHE OT CHCTeMbI Oe€3 TBeEPAOrO BellecTBa KOHUECHTPalHA 
H,O, B pacTBope pacTeT c pocTom Jo3bI O61yseHua. B oTmHUMe OT IIPHBeeHHBIX 
BpIllle TBepAbIX BellecTB Cu,O yBeiH4HBaeT KOHUCHTpauMio uOHOB Cl” gaxe 
TIpH OOy4eHHM CHCTeMbI Cc WpoyyBaHHuem a3zoTa. Bpixog H,O, nocturaet 2 mo- 
nekysbi/100 3B. 

IlonyueHHbIe SKCMePpHMeHTAJIbHbIe JAHHbIe MOKA3bIBalOT, YTO HEOOXOHMBIM 
YCJOBHEM JIA YBeJIMYCHHA PpalWNauMOHHOTO BbIXOJa Pa3s/lOKeHHA Oprannue- 
CKOrO Bele€CTBa B BOJHOM pacTBOpe, JIA OOJIbINIMHCTBa M3Y4eHHBIX CHCTeM, 
ABJIA€CTCA OJHOBPeMeHHOe MpucyTCcTBHe B OOsyyaeMOH cucTeme KUCIOpoya u 
TBeploro BelllecTBa — KaTaM3aTOpa. BoO3MOxKHO, YTO Ha MOBepXHOCTH TBEp- 
oro Tela MpOMCXOAUT MpeBpalllenue KHCNOpoAa B Ooee AKTHBHY!O (opMy, cro- 
cOoOHYIO K peaKILMAM C afCOPOMPOBaHHbIMH MOJI€KYJIaMM KOMMOHEHTOB CMEeCH. 
Peakuuwu Ha MOBepXHOCTH, NO-BHAMMOMY, CMeWM@MYHbI WIA Kaxkoro TBepzoro 
BellleCTBa H OyfyT OMpemeATbCA ETO DIEKTPHYCCKMMH HM afCOPOMMOHHbIMA 
CBOHCTBaMH. 


@u3uko-XHMMYeCKHH MHCTHTYT Ilocrynuusio 
um. Jl. A. Kapnosa 10 II 1960 
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Jloxxayp Akagemun nayr CCCP 
1960. Tom 132, Ne 6 


PH3HYECKAA XHMH# | 


®. HW. BUJIECOB 
®OTOMOHH3ALLUSA MAPOB COEAMHEHHHM, MOJIEKYJIbI 
KOTOPbIX COMEPSKAT KAPBOHHJIDHY!W FPYNILY 


(IIpedcmaseaeno axademuxom A. H. Tepenuneim 25 I 1960) 


Han6ouee TOUHbIC 3HAYeCHHA MOTCHIMAIOB HOHH3alMU HEKOTOPHIX IIPOCTbIX 
-AJIbIeTUOB HM KETOHOB OblIM MOsyYeHbI CeKTpOocKONMYyecKHM MeToyOM IIpalicom 
u Yomuem (1). Yimu Ke OblI0 MOKa3aHO, YTO MepBble NOTeHWMaJbI HOHUZAIIHU 
amMaTHuecKUX COCAMHEHUI, COepxalluxX KapOOHMbHy!O rpynny, o6yc0B- 
JICHbI OTPBIBOM OJHOTO H3 HeOOOOULEHHEIX p-3JIEKTPOHOB KUMCOpofa Kap6o- 
HUJIbHOM rpynmbl. Tak KaK B 9THX COCIMHeHHAX SJICKTPOH, BbIPbIBaeMbIM MpH 
HOHH3alHH, IpHHaLI©KUT K UHCI QJICKTPOHOB, JIOKaIH30BaHHbIX y aTOMAa KH- 
-cllopoya, TO BEIMYHHAa MOTCHIMasia HOHH3ANMM 3aBMCHT OT IJIOTHOCTH 9JIEKTPOH- 
HOrO OG6laKa B OKpecTHOCTH NoceqHero. Takoe OOcCTOATeIbCTBO OTKPbIBaeT 
BO3MOXKHOCTh C MOMOINL[bIO MOTeCHIMaJIOB HOHM3alMH MpOCequTb B3aMMHOe 
BJIMAHWe AaTOMOB WM PasHKaJIOB, BXOJAWIMX B CJIOXKHYIO MOWeKyJy. 

Jl1a OMpeqeneHHA NOTeHUMAJIOB HOHH3aANMH B WaHHOM paoboTe HaMu HCIOJIb- 
30BaJIaCb M€TOMMKa, ONMCaHHad pauHee (*). [lonyueHHpre 3HaYeHHA MOTEHILMAJIOB 
HOHM3alMH coOpaHb B Tab. | u 2. 


Wa dgesuiee. 4l 
Tleppble MOTeHILHaIbl NOHH3AILWH aJbaeruqOB HW KeTOHOB 


a 
& 
Morenuuan| 8 Tlorent\uaa 
Coeaunenne MOHH3a- | CoequHenne HOHH3alluH, 
WH, 9B | a 9B 
aS 
. Dopmasbrerun Sets 40, 90+0,03 Tponust-6y- eine 9,10+0,05 
7 ea THJIKETOH CH ae +o Sage 
CHa 0,7 aH. 
Aueranpgerug wom? 10,20+0,03 Pamsogyerins x ye =O 9,04+0,08 
4its 
CH=CH 
CHa 0,51)! uxnonenra- r 2 WES 9,424 0,03 
TlumetuaKerou md pe =O 9,71+0,03 On CH,—CH,7 
7 CH,—CH 
Mertuui-9THJI- CHa 0,17 LluxsoreK- WE 5 S 
KeTOH eos O 9,54+0,03 caHoH CH» fC=O | 9,14+0,08 
ee 0,07 CH,—CH, 
Metua-npo- NG £ (CHs)3C\ 
eco C.H,/ O 9,47+0,03 ere IlnHakounu a =O 9,18+0,038 
; (CH;).C 
eA a a Ye =O 9,44+0,03 TluBasou 6 ==(Q) 8,65+ 0,03 
sHy k (CH,)sC 
Meruv-rexcua- ae a Kamoopa CyoF p60 8,76 + 0,03 
Oo 9,40+0,03 
KeTOH CB 
Aunponust- eee WE 6 | 
KeTOH ron A 9,1240,03) | 
| | 


B asmaTwueckuxX COeqMHEHMAX BO3MOX%KEH TOJIbBKO TaKOli THI B3aNMopeli- 
CTBUA, KOTOPbIM NO KaccHWKauwH XMMHKOB NMOJyIM Ha3sBaHHe NosOKU- 
TebHOTO HHAYKUMOHHOrO addekta (+1). Ho cymecrBytomum npeyctaBseHuaAM 
MHJYKIMOHHOe B3aNMOselicTBHe yObIBaeT B PAy 
CiH, > Gb. SC His Giese 
IloreHiMasbl HOHH3ANMM, NpMBe_eHHEIe B TaOn. 1, xOpolio cOrsacyloTca ¢ 
TaKHM IipeqcTaBleHuem. 

Ec CuMTaTb, YTO M3MeHeHHe MOTeHIMaOB MOHM3alMN B TpHBeyqeHHOM 
PAY ABIACTCH MMHCHHOK PyHKUMeH MHAYKUMOHHOTO sexta, TO, paccmaTpu- 
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id KaXKIbIM MOCMeLyOUMi WieH pala KaK MeTHJI-3aMeleHHbIi MpesbIyulero, 
H'KO BHeTb, 4YTO HHAYKUMOHHOe B3aHMOJeHCTBHe YMeHbUlaeTcd OOpaTHO 
ONOPUHOHANIbHO KBalpaTy PpaCCTOAHHA MexKAY MeTHJIbHOH HU KapOOHHJIbHOK 
pynmamu. JlelicrBuTenbHO, 3aMellleHHe aToMa BOJOpoya B (cbopManbyeruye 
pynmoH CHs mpapoqur K YMeHbIMeHMO NoTeHuMana MOHM3auH Ha 0,7 9B. 


Ta6Omunna 2 


IloTreHuvabl HOHH3aLHuH 


Prepheete | pererenutat | Cocnunenne | yllorenuan 
a CH 
N\c=0 * |-40,90 re zo) 
H CHay 
ye=0 10,20 +0,03 ye=O 9,71 £0,03 
CH; CH; 
esc 10,16 +0 aa 
(0) ,03 = 9,65 40,03 
NH,” NH,~ 
Oe O | 41,05 40,03 SHENG 
és : = 10,38 0,03 
OH” | OH % | = 


37opaa rpynma CHs, HelocpeqcTBeHHO UpvcoeqMHeHHad K Kap6oHHsbHOL 
‘pyliile, CHH2KaeT NOTeHWMaJl HOHM3ALMH ellie Ha 0,5 9B. Eculm B quMeruKeToHe 
YIMH W3 aTOMOB BOMOpOya 3aMeHuTb rpynnow CHs, To ona OyyzeT HaxoqUTDCcA 
yKe Ha pacCTOAHHH OT KaPOOHWJIbHOM rpyNlbl, yBOCHHOM TO cpaBHeHHIO C 
reM 2Ke PaCCTOAHHeM B alleTabJerufe, U NOHMKeHHe NOTeHIMana HOHH3aLMH 
1OJ2KHO ObITb B 4 pa3a MeHbllle, YTO HM HAOIOMaeTCA Ha OMbITe. 

TloreHiiMavJibl HOHM3aHH Ooulee BbICOKMX WICHOB PANa TaKxKe NOMUMHAIOTCA 
3TOM 3aKOHOMePpHOCTH, H Mbl MO%KeM HallucaTb MpWOMxKeHHOe COOTHOLIeHH- 


const ; 

Me aE 
eye AlJ,— pa3HOCTb MOTeHUMaIOB MOHH3aMH Mey TBYMA coceqHuMH 4uJle- 
daMa psa; U(n + 1) —OTHOCHTebHOe paccTOAHMe MexKay KapOOHMIbHOL 
rpynmoli M aTOMOM BOJOposa, KOTOPbIM 3aMelllaeTCA Ha MeTHJIbHyIO rpymny, 
Tpuyem oOpasyerca (2 + 1) aeH paza. q 

Takada 3aBMCHMOCTb CipaBefIMBa He TOJIbKO JIA JIMHeMHbIX MpeseubHbIXx 
KeETOHOB, HO HM JIA Oosee COXKHbIX PaSBeETBJICHHbIX KETOHOB, MOTeHWMasIbl HOHH- 
3aIlMM KOTOPHIX TIpHBefeHb! B Tad. 1. PaccMorpeHve sHayeHHl NepBbIX MOTeH- 
WHaJIOB HOHH3aHH 3THAX COeCMHeHAM MWOKasblBaeT, YTO OOpaTHaA Mponopmyo- 
HAJIbHOCTbh Pa3HOCTH MOTeHIMaIOB MOHM3aIlMM KBaspaTy paccTosHHA Mex 
3aMelLalolleiH MeTHIbHOH rpynno HM KapOoHWJIbHOH rpynmo c xopomel Tou- 
JOCTbIO MOMaMHAeTCA MpaBusy almuTuBnocTu. JleicTBuTebHO, NHHaKOMMH 
MOXKHO PaACCMATPMBaTb KaK alleTOH, B KOTOPOM 3 aToma BOMOpoa 3aMellleHbl 
MeTHJIbHbIMA rpymiaMv. SaMellleHwe aTOMa BOROpOTa OMHOM MeTHAbHOK rpyt- 
Holi B alleTOHe MPHBOAUT K YMeHbINeHHIO NOTeHWMala HOHH3alHH Ha Ol 17 5s. 
3HaUuMT, NOTCHUMA WOHH3ANMM MMHAKOMHAa MOsKeH ObITb Ha 0,51 9B MeHbIe 
IOTCHIIMaa HOHM3ALUM alteToua, T. e. 9,20 9B; Ha OMbITe HMeeM 9,18 + 0,03 92z. 
AHalOrHuHOe paCCMOTpeHHe MIMBaIOHA, KOTOPbIM MOXKHO PaCCMaTPHBaTb Kak 
AlleTOH, B KOTOpOM BCe 6 aTOMOB 3aMelIeHbI MeTHJIbHbIMH rpyinaMu, MpMBOAMT 
qac K MloTeHumasty wuoHusauun 8,69 9B; Ha onbire uMeem 8,65 +-0,03 9. 

O6cyxaemble 3AKOHOMePHOCTH, N0-BUAMMOMY, CIpaBeIMBLI He TOMbKO IA 
KeTOHOB, Te WMeeT MeECTO TOJIbKO MOJIOKUTebHDIM MHAYKUMOHHDIM aphex, 
HO UM JWIA MX PaJlOHJHbIX MPOWSBOAHHIX, Pe UMeeT MeCTO OTPHWaTebHbI MH- 
LYKUMOHHEIA spbexT (—1), KOTOpPbIH AOMKeH MPMBOAMTb K NOBBINIeHHIO MO- 
reHunala nonusauun. Jima MuIOCTpallMu MpuBeqeM NOTeHUMaJbl HOHMSALMH 
xopayeroua 9,91 + 0,03 9B w QuXxsOpalleToHa 10,12 + 0,03 9B, koroppie 
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H3MepeHh] HaMH B WaHHOK paOoTe. SHayeHHe MOTeHUHAaIOB MOHH3AlHM 3 
CO@MHHeEHHH COOTBeTCTBeHHO Ha 0,20 wu 0,41 9B Bbllle MOTeHUMala HOHH3A 
alleToHa, paBHoro 9,71 9B. 

Haiijzenuble 13 OMbITa 3AKOHOMePHOCTH MOFyT ObITb HCMOMb3OBaHbI He TC 
KO JIA BbINCHeEHHA B3AMMHbIX BJIMAHHM CPYHKUHOHAJIbHbIX PpyNl B MOJIekyJ 
HO H JWIA OWCHKH MOTEHUHAIOB HOHH3aLMu| Coulee CIOMKHDIX MpefeJIbHbIX KETO! 

B ta6n. 2 mpexcTaBseHbl NOTeHIMAasIbl HOHUSAMMH HeKOTOPHIX aJiberH) 
KeTOHOB, aMHOB H KucOT. B nocseqHuX DByX CuydaAX KpOMe HHJYKIUMOHE 
adbekTa uMeeT MecTo axpieKT conpsKeHua. Tak kak NHe- uw OH-rpynnpl 
JlalaroT OOJIbUIMM 3JIEKTPOHHbIM CPOCTBOM, YeM ATOM BOMOPOAa, TO Halipal 
He HHAYKUMOHHOTO adpiekTa OyJeT MpPOTHBONMOORKHO cCuyyalo aupaTuyec 
pamukasos (—1). SdctekT COMpAKeHHA, HMCIONIMM B aHHOM CJlydae 3HaK, I 
THBOMOJIOKHIM MHAYKUMOHHOMY scdekTy, OOyCOBsIeH MOBHXKHOCTHIO ¢ 
60HEIX ap 9IEKTPOHOB ATOMOB 3aMeCTHTeJe, KOTOPble BKJIOYAIOTCH B OPO: 
aTOMa KHCOpoya KapOOHH/bHOK FpyNMbl, YBeMYMBaA COCpeMOTOYeHHYIO OK 
Hero 3JIEKTPOHHY!O IIJIOTHOCTh. 

O6a sxbbexta B amMuyaX WM KHCOTAX MOXKHO H300Pa3HTb cxeMaTH4ec 


~1 shdexrt +M sbhdext 
R 
R 
G==@) Pecan 
*- AW 
X xX 


X o603nayaei rpynny NHe una OH. Tak Kak 9TH 9=pPeKTHI BBISHIBE 
CMelleHHe SJIEKTPOHOB B TIPOTHBOMOJIOKHEIX HalpaBJIeEHHAX, TO MO BeJIHU) 
NOTCHIMAaIOB HOHU3AIMH MOKHO CYIUTb O TOM, KaKOH 9ddpekT mpeoOsmane 

Kak BuHO u3 Ta6n. 2, NOTeHIMaIbI HOHU3ZALMA CPOPpMaMHa HM alleTaMI 
COOTBeTCTBeHHO Ha 0,74 u 0,55 9B MeHbille, 4eM COpMaJIberusa HU alleTa, 
feruya, H ake HeCKOJIbKO MeHbIIe NOTeHIMaIOB HOHH3AlMH alleTabert 
H JMMeTHJIKeTOHa (COOTBeTCTBeHHO Ha 0,04 u 0,06 9B). OTO yKas3biBaeT Ha TL. 
oOaqaHve NOJOKUTeIbHOrO abbeKTa CONPAKeHHA, OOOFallarollerO JeKTP: 
HylO IIJIOTHOCTh aTOMa KHcCMOposza B KapOoHHJIbHOH rpynne. Paccmotpet 
NOTCHWMAaIOB HOHH3AIMH KUCJIOT yKa3bIBaeT, ITO JIA HHX, HaOOOpoT, Mmpe 
JlawaeT NeHCTBHe OTPUIULATebHOFO HHAYKUMOHHOTO atekTa, T. €. MPOHCXO} 
CMeleHHe 9JIEKTPOHHOFO 3apaya K THAPOKCHJIbHOMY aTOMY KHCOpoma. 
BbIBOJbI HaXOJATCA B COrmacHH C TeM, YTO MO XMMMYeCKHM JaHHbIM (°) | 
JIOKUTEJIbHbIN SPeKT CONPAKeHHA YMeHblllaeTcA B PAY | 


N (CHs)s > NH, > OH > Cl, 
a OTPHUaTeIbHbIM HHAYKUMOHHEIM actppeKT yMeHbIllaeTcaA B pxALy 
OH >}NH2 > NHCHs > N (CHs)2 > H. 


Ortmetum, 4TO B paGoTe (*) ObluM H3MePeHbI MOTeHIMabl HOHH3ANHH 91 
*Ke COCIMHCHHHM SJIEKTPOHHEIM ylapOM, MIpHyeM MOJyyeHHble JaHHble 3Hat 
TeJIbHO OTIMUAIOTCH OT Hallux. ABTOPbI, aHaIM3HPYA CBOM Pe3yJIbTaTHI, Ty 
THCbIBalOT AMHaM OTPHUAaTebHbIM MHAYKIMOHHbIM osddekT, MpeBbilaroul 
atdeKT COMpAKeHHA, YTO ABHO He COrslacyeTCH C NOHWKeHHeEM OCHOBHOC 
rpymntt NHe B amugax MO cpaBHeHHiO C aMHHaMH. 

Pa6ota BbIMoHeHa Nox pykoBpoycTBom aKkay. A. H. Tepenuua. 


@Musnyeckuh HHCTUTYT Tloctynusioe 
JleHuHrpaycKoro rocyapcTBeHHoro yHMBepcuTeta 10 1 1960 
um. A, A. )KqaHopa 


UWMTHPOBAHHAH JIATEPATYPA 
1W.C. Price, J. Chem. Phys., 3, 256 (1935); A. D. Walsh, Proc. Roy. Soc., 18 
176 (1946); T. M. Sugden, A.D. Walsh, Nature, 148,373 (1941). 2 ©. WU. Bu. 
cos, A. H. Tepeunn, JAH, 115, 744 (1957); ©. HY. Buaecos, IIpu6opni u Te 
axcn., Ne 4, 89 (1958). *O. A. Pey tos, Teopetuyeckue npo6embl opraHvyecKolt XHM 
M., 1956; A. PemMu xk, OnexTpoHHple Mperctapmenua B opranuuecKkoli xumuun, VJI, 1S 
4K. Higasi, I. Omira, H. Baba, Nature, 178, 652 (1956). 
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Hoxaagn Akangemun nayx CCCP 
1960. Tom 132, N 6 


PHSHYECKAA XHMHA 


H. H. FOPBAHb w A. 6b. HAJIBAHJAH 


ONPEMEJIEHHE KOHCTAHT CKOPOCTEHM 9JIEMEHTAPHbIX 
PEAKIMM ATOMOB BOXOPONA C YIJIEBOLOPOAAMH 


(IT pedcmasaseno “axademuxom B. H. KonCpameeeeim 5 I] 1960). 


SHaHHe BeJIMYHH KOHCTAHT SJIEMeHTAaPHbIX peak WM SHeEprHli aKTHBALH 
TOMOB BOJOpOAa C yrvieBoqopozamMu NpelcTapsAeT TeopeTHyecKHH HM MpakTuye- 
KHM MHTepec. OTH peaKUMH UIpaloT CyWeCTBEHHYIO POwb B Mpoueccax oKHCVIe- 
WA HW KPeKHHTa yrvieBoROpojyos. 

J\1a ompeyesieHua KOHCTAHTbI peakunii 


M ee 9Hepruk akTuBauuu H. H. Tuxomuposa u B. B. Boesogcxun (!) ucnoub- 
30BaJIM ABJIeHHe NOHWKEHUA BTOPOrO Mpesesa CaMOBOCIIaMeHeHHA BOLOPONO- 
KHCJIOPOAHBIX CMeCeH B IIPHCYTCTBHH HeOOJIbIUHX BOOABOK BbICWUHX FOMOJIOrOB 
MeTaHa H HeKOTOPbIX HeMpeJeJIbHbIX yrvieBogopozoB. Heo6xoqumbim ycOBveM 
TMIpHMeHHMOCTH STOFO MeTOa ABJIACTCA IPHHATOe aBTOPaMH Mpeynouowenve 0 
TOM, 4YTO OOpasyrlollweca B XOJe peakIMM payuKkasb R, a TakxKe Te paqukKauwbl, 
KOTOpble MOryT BO3HHKHYTb B pe3syJIbTaTe B3aHMOseHCTBHA R c KUCNOpOnOM, 
ABJIAIOTCA MeHee PeaKIMOHHOCMOCOOHBIMH, 4YeM HOCHTeJIM WeNH — aTOMBbI BO- 
Jopoya. 

T]papuabHOCTh CjleaHHOro BbIle NpeMNOOXRKEHUA BLITeKAaeT 43 Cepun pabor 
Bonpuua c coTp. (”), MepBad H3 KOTOPEIX BBIIIOJIHeHa He3aBHCHMO H OjHOBpe- 
Me€HHO C padoTon (?). 

V3 pador Bompzpuna c COTp. culeqyeT, YTO B COOTBETCTBHH C OOMLENPHHATHIM 
M€XaHH3MOM OKHCJIeHHA BOLOpOa, B OOraTbIX BOJOPOOM cMecax HaGwOMaeTcs 
JIMHeHHaA 3aBHCHMOCTb MexKAY PasHOCTbIO JaBJIeHHH Ha BTOPOM IIpeyese BOC- 
MaMeHeHHA BOROPOO-KHCOPOAHOH CMecH, H3MepeHHOH B YHCTOH CMeCH H B 
TOM Ke CMeCH, COjlep2KallleH HeOOJIbIIMe KOJMYeCTBA MpejeJIbHbIX YrIeBOOpO- 
NOB, UM MapllMasbHbIM aBJIeHHeM JOOaBJICHHBIX yrvieBoqoponzos. Habroyqennaa 
aBTOPaMU Cjla6ad 3aBHCHMOCTb MexXY KOJIMYeCTBOM JOOaBJIeHHOrO HHIHOHTO- 
pa, HeOOXOJMMOrO JIA NOHM2KeHHA BTOPOrO Npeyea B Ba pasa MO CpaBHeHHIO 
€ HeHHrHOupOBaHHBIM MpejevioM, HW JMaMeTPOM PeaKIMOHHO"O Cocya H COCTaBOM 
€MecH, I10-BHJ,MMOMY, HMCCT MECTO JIHIUb B OeQHbIX BOJOPOZOM CMeCAX, B KOTO- 
PbIX BeYULMMH AKTHBHBIMH WeHTPpaMH, HapaAy C aTOMaMH BOLOpOsa, CcTaHO- 
BATCA Tak2Ke FHAPOKCHJIbHbIe PayuKavIbl. 

Metoy, uHrHOMpOBaHHA BTOPOrO Mpeyesa WA OMpepeseHHA KOHCTAHT 9VJIe- 
MCHTAPHBIX peaKUMl OONaaeT HeEKOTOPbIMH HeROCTaTKaMH, JealOllMMU eFo 
He OWeHb TOUHLIM. JlaxKe pu padoTe B CTPYyeBbIX YCJIOBHAX HEBO3MOXKHO HCKJIIO- 
YATb OOpas0BaHve MapOB BOfbl, MOJI€KYJIbl KOTOPbIX, KaK U3BeCTHO (%), 
SBIIAIOTCA BECbMa AKTHBHBIMH TPeTbHMH YaCTHWAaMH B peakiMH O6ppiBa llenu 
H+0,+ M = HO,4+ M. IIpu temneparypax 550—650°C u cpasnuTesbHO 
BbICOKUX aBJleHHAX pearupyloulel CMeCH HeJb3H MpeHeOpeyb TakxKe peak- 
uneli HO, c APyrHMH MOJIeKyJaMH, KOTOPpad MOXKeT MpPHBeCTH K BO3HHKHO- 
BeHHIO HOBbIX HOCHTeJIeH Well. ; 

Cka3aHHoe Bille, C YYCTOM TPYJHOCTel, CBASAHHBIX C paOoTOH B CTpyeBbIXx 
YCNOBHAX, HeCKOJIbKO CHWKAeT WeHHOCTh MeTOa OlpeyeseHHA KOHCTaHT NO 
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NOHWKeHHIO BepXHero Mpeyea. B CBA3H C STHM HAMM MpefaraeTCA BUAOKSI ' 
HeHHbIi BAaPHaHT STOrO MeTOJa, MOSBOUIAIOMMMA OOMee TOUHO OMpeeATh KC) 
CTaHTbl MH 9HEPHH aKTHBALLMH aTOMAPHOFO BOMOPOMa C Pa3sJIMYHbIMH YIJICBO)R 
poaMM UW BellleCTBaMM, ABJIAIOWIMMHCA OHOpamH Bogopora. MeToy OCHOBAaH #6 
CMeILeHHH (MOBbIIIeHHM) Hu2KHero Mpeseda CaMOBOCIIaMeHeHHA OoraTbIx BO] 
poylom cMeceii B MpHcyTcTBHH yrvieBoqopoxoB. Padorad B KMHeTHYeCKOH 00d) 
CTH, MOXKHO MOJLYUHTb BECbMa HUSKHe 3HAYeHHA HHPKHETO Mpefea B MHTEPBaw 
Temlepatyp 400—530° C. B stTux ycOBHAX BJIMAHHeEM WapOB BOI, a Tak} 


4M PIT). C77. 


MM a7. cm. 
N25 WES 
25 
20 
15 
Q 


i @ 
400 $50 500 SBE) 400 450 500 550 UR 


Puc. 1. 3apucumocthb mpenena sBocnmame- Puc, 2. 3aBucumocrTs mpeyeta Bocisamer|i 
HCHUA OT TeMlepatypbl. / — WIA CMeCH HMA OT TemMepaTypHl. / — aa cmecu 2He iE 
2H2 + O2;2— gua cmecu, cogepramelt +O, 2 — qa cmecu, cogep»Kamtelt 0,4% Cs] 

0,6% CoH: 


peakuneh HO, c apyrumu MoJieKy1aMu MOxKHO COBeplIeHHO MpeHeOpeub. Yer) 
BHM HW KHerO Npesela B IpucyTCTBHH uHrMOUTOpa ABuAeTCA (%) 


2K2 (QO) = Ky + Ks (RH), (I 


rae K;—KOHcTaHTa cKopocTH peakuuu pa3sBerBeHua H +O, = OH +(¢ 
Ky—KOHCTaHTa cKopocrn ru6emw aTOMOB BOMOposla Ha cTeHKax peakiHolw 
Horo cocya; Ks —koncranta ckopocru peaxuuy (I). 

YpaBuenne (II) moxHo nepenucatb B Buse 


TpRH Kg Ks : 
P10, = aR, + oR, PRU (I 


re K,4/2K, —napuuanbHoe aBmenue KMCJIOposa Ha MepBOM HeHHrHOupoBale 


H 
HOM lipeyene; P\S,—napunanbuoe mapmenne KUCIOposa Ha TepBoM mpenevi 
B IPHCyTCTBHM wHrHOuTOpa RH. Orciona 


Pa ee 


O6o3HayaH pa3HocTb Pree ai yepes AP 4 IpHHuMad BO BHYMaHHeé 
4TO ONBbITbI NPOBOAMIMCb CO CTeXHOMeTpHYeCKOH CMecbIO BOsOPOa c KHCAG 
POMOM, HMeeM OKOHYAaTeJIbHO 


AP 3 Ks 


eae ee I\ 
Pry DAG ay 


OnpelenHB 43 ONBITHBIX NaHHEIx AP, snaa Tlapl\HaJbHoe aBseHHe MHI} 
OuTOpa Ha TepBOM HHTHOupoBaHHOM Mpefese, a TakxKe 3HaueHue Ks, onpeny 
JI@HHOe paHee B padoTe (°), HeTpyAHO BBIUMCIUTh BWIA KaxK Ol Temlepatyp! 
sHauenne K;. [na onpeqeneHua ee TemnepatypHoit 3aBMcMMOCTH MOXKHO Bot 
NOAbSOBaThCA ypaBHeHnem (IV), NogcTaBuB B Hero BMecTo K, u Kz BbIpaxe 
Hua Ks = Kee *¥R? y K, = Kee PRT one EF, ut E,— 9Hepruu akTuBally 
MPOWeCCOB OObeEMHOM TrHOetH aTOMOB BOOpoma nO peakuHH (1) H peaxuHe 
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a3BeTBJIeEHHA COOTBeETCTBeHHO. [lonctapnaa sHauenua K,; u Ky B ypaBHeHne 
V) Hw sorapudMupys ero, nomyuaem } . 


lg APY ees 4] 3K? Vv 
ER Devon 2 DO. ) 
u : Ape 
3 HaKJIOHA IIPAMOH B KOOpAHHaTax le arate MOXKHO OnNpeeuIHTb 
RH 


E=E,—E,, orcwma E; = E, — AE, rye E, = 15100 kan/mons. 


Lu 
7 
76 t 200 
174 
y 156 
SSPs alg 
Sle 470 2 bea) 
= i 
{66 468 
ee ee eee 464 = 
125 130 155, 40 145 1/°K M22 126 120 134 198 1/%H 
: $05 ——— 4-19) —> 
| Puc. 3. H+ CoHe. Puc. 4. H + CsHe. 
E = 12000 xan/moanp 12 == 13 X00) AS, 
| 


Tlepppii mpeyesl CaMOEOCIIaMeHeHHA BOOPORO-KHCMOPOAHOH cMecu oMpe- 
Jlenasicad OOLIUHBIM MeTOJOM ObICTpOoro TepellycKa ra3a B Harper 10 HyXHOM 
TeMIlepaTypbl OTKA¥aHHbIM KBapweBbId PpeakTop. PeakTopoM cu1yKusa Tpy6Ka 
Juametpom 2,8 cm, quuHOK 14 cm. Jia NowyaenuA H43KHX BOCIPOH3BOAMMBIX 
3HAUeHHM Mpemeta cocyy 3apauee Obi MPOMbIT MyIaBHUKOBOM KHCJOTON, a 3aTeM, 
Mlocie TULATeIbHOM MpOMBIBKH JMCTHJIMPOBaHHOH BORO, O6pa6oTan 2% pac- 
TBOPOM TeTpadopata KaIMA.Takaa 00- 
paGorKa peakTopa B CO¥eTaHMH C MHO- 
TOKpaTHbIMH BCMbILIKaMH B HEM CMeCH, SHaveHusa KOHCTaHTEI CKOpocTH peakiHH 
6oraToll Kucmopofom, nosBouuna Nony- H+RH=He+ R um snepran axtupannn 
Mare peChMa HUSKHe 3HAYeHHA Tpeye- —————— >.> 7 


Ta6auna t 


K,-1038, 
jla, upocrupatouleroca oT Py ~0,18MM — yrnesogopor cm'/monex: | Pp an/monb 
° -ceK 2 

pr.ct. mpu 410°C yoP,~0,05 mm mpu 

050°C. BocntaMeHeHua perucTpHpoBa- 

WMCb MeCMOpaHHbIM M4HOMeTPOM BbI- 9rax 1,49 12.000 
coKoli uyBCTBHTeIbHOCcTH. SHayeHHa  lpoman | ne 8500 
uwKHero Mpeqeia B uncToi cmecu PYTAH 2,96 6000 


2H.+ O, 4 B TOM Ke CMeCH, COJep%Ka- 

mei 0,6% stana u0,4% mMpomana, MpuBeyeHbl Ha PHC. lu 2. na nomyye- 

HUA IpHMepHO TaKOrO Ke CMeMeHHA B Ciyaae MHTHOMpOBaHHA OyTaHOM, Kak 

MoKa3ayi OMIT, HeOOXomuMO sBcero vwMub 0,2% Oytana. SHauenusa Kz, 

‘ppluncnennpre ya T =480°C no cdopmyae (IV), mpuBegenbi B Tabu. |. 
‘Jina onpegenenua E, Opiia uctionb3sopaHa copmyvia (V). H3 hopmyupr cue-- 


P : , 
ayer, uto lg or JIMHeHHO 3aBUCUT OT OOpaTHOl TemMepatyphl. Ha pucyHKax 
RH 


3 u 4 mpuBeneHbI ONbITHBIe JaHHble, NOyYeHHbIe Wad sTaHa M Mpomana. Kak 
BUJIHO, BCe 9KCIePHMeHTAJIbHble TOUKH XOpOMO MOXKATCA Ha COOTBETCTBYIOULHE 
tipampe. Anasoruunat mpsmaa Oba NosyyeHa MB Cilyyae MHTMOupoBaHHA 
Tepporo mpemeia H-6yTaHom. 3 naksona MpAMbIx Ob ONpeseueHbl SHeprun 
akTuBauMu cooTBeTcTByloulux peakumit H + RH = H.+ R (cm. radu. 1). 

Tlonyyenubie 3HayeHHA WA SHeEpruil aKTMBaIlMM aTOMapHOrO BORoOpora C 
MOJeKYIaMM S9TaHa, MpomaHa u OyTaHa HeCKOJIbKO MpPeBbIWlaloT COOTBETCTBYIO- 
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“ULMe BeIHYHHbI, OMpeseseHuble B padore H. H. Tuxomuposok u B. B. Boesc 
cxoro (1), H MIpHOMxKAlOTCA K 3HAYeHHAM, BbIUMCeHHIM Crecu (1') H MHOFHI 
APYIuMM UCCeqOBaTeJIAMH Ha OCHOBe MHbIX MeTOOB. 


UuctutyT xumMuyeckolH Pu3nku Tloctynuio 
AxkajlemuH Hayk CCCP £ -2 II 1960 


WHTHPOBAHHAA JIATEPATYPA 


1H. H. TuxomuposBa, B.B.Boespogcku ht, Coopn. Lenupe peakiHH oKHC) 
HHA yruieBosoposoB B rasoBoii dbase, M3. AH CCCP, 1955, crp. 172. 7? R.R. Baldwi 
Fuel, 31, 312 (1952); R.R. Baldwin,N.S.Corney,R.M.Precions, Nature, Il 
201 (1952); R.R. Baldwin, R. F.Simmons, Nature, 175, 346 (1955); Trans. Fare 
Soc., 53, 955 (1957); Trans. Farad. Soc., 53, 964 (1957); R.R. Baldwin,N.S.Corne 
R.F.Simmons, V Symposium on Combustion, 1955, p. 502. ?A.b.H an6a 
aa4,B.B.BoespogcKkuh, Mexanu3m oKucmeHua u ropenua Bofopoga, M3q. AH CCC 
1949. 4H. H. Cemeuos, O nexkotToppix mpo6lemax XHMMYeCKOH KHHETHKH H peaKILHOHH 
cnoco6uoctu, M3q. AH CCCP, 1958. 5 JI. B. Kapmuaosa, A.B. Han6auga 
H. H.Cemeuos, )K®X, 32, 1193 (1958). ® E.W.R.Steacie, Atomic and Ff 
Radical Reactions, N. Y., 1954. 
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Yoxnagn Akagemun nayx CCCP 
1960. Tom 132, M 6 


PH3SHYECKAH XHMHA 


B. M. 3AMWEB, I. ®. MOXHJI xu K. K. WUBEJOB 


IJIEKTPOMATHHTHbIM METOJ, H3MEPEHHA CKOPOCTH 
IIPOAYKTOB B3PbIBA 


(I7pedcmaerexo axademuxom B. H. Koxdpamoeseim 20 II 1960) 


HemocpefcTBeHHOe H3y¥eHHe CKOPOCTH MpOAYKTOB B3pbIBa HMeeT OOVIbIIOe 
ayeHve KaK C TOUKH 3PeHHA PasBHTHA TeOPHH JeTOHAMH, TaK H C TOUKH 3pe- 
MA IPpaKTHYeCKOFO HCMOIb3OBaHHA B3PbIBYATHIX BellleCcTB (B. B.). 

_ B pa6orax (',”) omMcaH MeTOy olpegemeHHA CKOPOCTH IIpOAyKTOB B3pbIBA, 
OTOPbIM ABTOPbI Ha3BaJIM KOTKOJIbHbIM». OTKOJIbHbIM MeTO OCHOBAaH Ha pacuete 
‘OKa3aTeA afnadaTpl [lyac- 


(OHa TIpOAykTOB B3pEIBa nN. Mc- TaOauna 4 
(OIb3yA 3aTeCM YpaBHeHHA CO- 

y I, Po» D, u ’ u ’ 
‘PaHeHHA MacCbhl HM KOJIMUe Bappipuatbie BenectBa by 2M OTK 
TBA JIBH2KeCHHA, MOKHO I10 rem’ | KM/CM | aeat/om | KM /cex 
{3MepeHHOH BeJIMUHHeE CKOpO- 

gt neToHanuu D HW paccunTan- Tporu1 mpeccopaHyblt | 1,60 | 7,00 | 1,81 | 1,84 
—0aTbI  OllpeqeIHTb B TOKE » > 14716352) 47014, 73 
Kyre(Touka,rfe BbIMOJIHAeTCA > » an a i 5 - 

— » » ? ? ? ’ 

i it porna sarod 1,60 | 7,00 | 1.81 | 1384 
tC =D, U—CKOPOCTh MPO-  tP'50/50 autor 1,68 | 7,65 | 2,03 | 2,07 


IYKTOB jleTOHAalMu, C— CKO- 
OCT © 3BYKa B  MposyKTax , ’ 
33pbIBa)  MeXaHMuecKMe apaMeTpbl eTOHANMOHHOH  BosHbI] (*), Ta- 


(we Kak: u = —cCKOpocTb MpOfyKTOB B3pbIBa (MaCCOBad CKOpocTD), 


n+1 
n 


D 
n+1 
= —IIMOTHOCTh MpOyYKTOB B3pbIBa (py — HavaIbHad MMOTHOCTb 


Po 


D2 
aaa.) pj uD'= 94 lig begun ede es B IpORyKTaxX B3pbIBa. 


B wacrositieli cTaTbe OMHCbIBaIOTCA Pe3YJIbTAaTbl HeHOcpeCTBeHHOrO H3Me- 
JeHHA CKOPOCTH MpORyKTOB WeTOHALMH MPH NOMOMIM S/IeKTPOMarHUTHOTO Me- 
‘ona (*). 

TOT MeTOM OCHOBAH Ha BOSHUKHOBeHHH 9. Jl. C. B MPOBOAHUKe, ABHKYULEMCA 
3 MarHuTHOM nose. IIpeqnonaraetca, YTO MaTUMK B 3apAye Mocme Mpoxo*se- 
1MA JleTOHAMMOHHOFO (ppOHTa ABMXKETCA BMeCTe C MPOMyKTaMH JeTOHAaMMH. Cnpa- 
SCI,IMBOCTb 3TOFO MpeANOMOKeHHA NOATBEPHKMaeTCA TEM, YTO Pe3yJbTAaTbI, MO- 
IVYeHHbIe STHM MeTOZOM HM Apyrumu (°), OKasaHCb OM3KHMH (CM. Tads. 1). 

Ucnomp3ya  cOOTHOWeHHe MexXMY CKOPOCTbIO ABMKeHHA aTIMKa U, 


WIMHOH RaTunKa /, HallpAxKeHHOCTbIO MArHHTHOrO MOA Hu BeiM“4uHHOHW HaBeseH- 
10H 9. 1. C. ¢, MOMYYHM U = aE, 103 — , Tae ¢—B BoubTax, H — B 3pcTe- 
jax, / — B CanTuMeTpax. 9. J. C., HaBOMAllaicA Ha JaTHMK, (UKCHPOBasacb 
IpH MoMOuM KaTo_HOrO ocuHsNorpapa OK-17M. ( 
TlaruukoM cayxKusa MejHad WIM aIOMMHHeBad CPoubra TOMUMHOK 0,3 + 
+05 mm, cornyras I]-o6pasno. J[aTuuk fesasicA JOCTaTOUHO WIMPOKHM, yTOObI 
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YMeHbIIHTb BJIHAHHeE ABJIEHHA OOTeEKAHHA JaTUNKa JeTOHAIMOHHOH BOW) 
Pa3mepb! paOouero yyuacTka gaTuuKka 10 X 15 wm. 

Ilo npeanoxennw B. K. MWem6ena Hamu paspa6oraH HecTalHOHapHbit Mé 
CO3aHMA MarHuTHOrO Noun. MarHuTHoe Nowe co3jaBaslocb MponycKaHHieM 
CTOAHHOPO S/IeEKTPHYeCKOFO TOKA Yepes Be NOJOBHHbI OOMOTKH KaTYLIKH, pat) 
JIOXKEHHbIe Ha paccCTOAHMH PayMyca KaTYWIKUH.B STOM Cly¥ae HallpAKeHHOCTD 1 


Puc. 1. CxemaTuueckoe n300paxeHue KaTyLIKH 
JWIA CO3MaHUA MarHUTHOTO MoJIA HU 3apxAya c WarT- 
uHKoM. J — KalciOJIb-eToHaTop; 2 — JoMod- 
HHTeCJIbHbIM =JleTOHATOp; 3 — B3PbIBHaA JIMH3Aa 
JWIX Co3fqaHHA WlocKoro dpouta; 4 — ocHoB- 
HOH 3apxaAd B. B., 5 — WaTYHK; 6 — NOJOBHHbI 
OOMOTKH KaTyUIKH; 7 — JepeBAHHas NoycTaBKa 
quia 3apaga; 56 — OaTapea — ucTouHHK No- 
CTOAHHOTO ToKa, K — KJIIOU WIA 3aMbIKaHHA 


HHTHOrO MOJIA B WeHTpe KaTYIIK} 
OOJIbINOH CTeMeCHbIO TOUHOCTH MO 
ObITh paccunTaHa 0 dopmyuie| 


H = 0,455 , rye w — mon 


YyHCJI0  BHTKOB OOMOTKH, / —1 
mpoTekaiouluH B KaTylwKke, R — 
yMyc KaTyUIKH. 

Vismepenne TOKa MpOBORMJI 
TO MayeHHio HallpAxKeHHA Ha 
JIOHHOM compoTuBseHuH B 0,01 ° 
BKJIKOUCHHOM B lellb MNMTAaHHA 
TYLIKH. | 

Ha puc. | npeacrapseHo cxe 
THYeCKCe H3800paxKeHve MOO*Ke! 
KaTYIIKH [JIA CO3.aHHA MaPHATH! 


3NeKTPHYeCKOH CXeMbI 
: Noa H 3apsya c aTUMKOM. Tun, 


Has 3allWCb 9. A. C WaTuHKa Mpeycrapmena Ha pHe. 2. | 

Jai pacueTa MacCOBOH CKOPOCTH MpOYKTOB B3PbIBa MPOBOAMAaCb SKCT 
NOMAWMA SHAYeHHH 9. J.C. K HadabHOMy MOMeHTY JIBH2KeHHA JaTunKa (TO 
A puc. 2) uv 6panocb sHauenne 9. I. Cc. B 2TOM TOUKe. CpeqHAA OMIMOKA Ope 
JIGCHHA MaCCOBOH CKOpOCTH 43 Cepun 3—5d 
ONbITOB He lipepbiiiaeT 3%. IkcnepumMen- 
TbI IIPOBOJHJIMCb Ha JIMTHIX HW MpeccoBaH- 
HbIX 3apsjax TpoTHa H ciutaBa TT 50/50 
(cllaB PaBHbIX BeCOBbIX 4aCTeli TPOTH- 
ia uM rekcoreHa). Pe3ybraTsI moMe- 
WeHbIB Tad. 1. 

V3 Tada. | BuqHO, YTO 3eKTpOMar- 
HHTHBIM MeTOA jlaeT HeCKOJIbKO 3aHH- 
XKCHHbIC + pe3YJIbTaTbI MO CcpaBHeHHIO 
C OTKOJIbHBIM, TO, BeposTHO,! O6b- 
ACHACTCA MPOBOXMMOCTbIO HOHM3HpO- 
BaHHbIX IIpOLyYKTOB eTOHAaHH. 

JleTaJIbHOe PpaccMOTpeHHe OCIIMJJIOrpaMM NOKa3bIBaeT, YTO Ha HayaJbE 
MHTepBaJle BPeMeCHH MbI HMeeM JIMHEMHbIH clay MaCCOBOli CKOpOCTH CO Bpel 
HeM. ITO yKasbIBaeT Ha TO, YTO MOKasaTenb aquadatsl Ilyaccona He TOMbKO 
3aBUCHT OT HavaJIbHOH MNOTHOCTH (”), HO H OCTaeTCH NOCTOAHHBIM Ha HeKO 
pom oTpe3ke BpeMeHu (33,5 t1-cek) 3a (POHTOM TeTOHALMOHHOL BOVIHDI. 

J{OcTOMHCTBO 9TOTO MeTOLa TO, YTO OH MOsBOMAeT HeMlocpeyCTBeHHO H3Mep] 
MaCCOBYIO CKOPOCTb He TOKO Ha PPOHTe, HO HM Ha HEKOTOPOM HHTepBaue B 
MeHH 3a PPOHTOM eTOHAIMOHHOH BOMHEI. 


Puc. 2. Potorpatbua sanucu 9. m. Cc. 
HaBeJeHHOH Ha J[BMKYIULHHCA aTuHK 


VUuctutyt dusuueckolt xumuu 


Tlocrymuuio 
Axkajemuu HayK CCCP 


20 II 1960 


UMTHPOBAHHAS JIMNTEPATYPA 


‘J.B. Aabtuyanep, K.K.Kpynuuxos ug -» KOTO, 34, B. 4, 874 (19 
2. J. M. Waals hy, ReeHiG hed shane a Phys. Rev., 07, Ne 6 (1955). 3 FB. sa 
mopuu, A.C. Komnaneeu, Teopna geronaunu, M., 1955. 4A. A. B puw, M 
Tapacos,3.A.Uyxkepmau, K9T®O, 37, Ne 6(12), 1543 (1959). 5 A.H. Tpem 
Tl. ©. Toxua, AH, 128, Ne 5 (1959). & E.T. I pPamkos, Tp. Bececotosy. Hay 
HCCI. HHCT. MeTpow., B. 10/70 (1959). ' 
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Aoxxane Axkagemun nayx CCCP 
1960. Tom 132, N 6 


PH3SHITECKAH XHMUA 


B. fl. KAPMIOB u A. C. COKOJINK 


O BJIMAHHM JIABJIEHHA HA CKOPOCTb JIAMMHAPHOrO 
WM TYPBYJIEHTHOFO FOPEHUS 


(II pedcmaeaeno axademuxom B. H. Kondpameeeoim 25 II 1960) 


PasiMuve B MeXaHH3Me paclipocrpaHeHuA saMMHapHOrO Mu TypOy.leHTHOrO: 
MaMCHH JOMKHO CKa3aTbCA B PasJIMYHOM 3aBMCHMOCTH COOTBETCTBYIOULHX CKO- 
pocteH ropeHuaA OT faBeHuaA. J]A JaMMHapHOTO TOPeHHA 3Ta 3aBHCHMOCTE. 
AaeTca MpHOIMKeHHOK TelmoBoli Teopueli (1), cormacHo KOTOpoH: 


Up—~ pee. (1): 


re 2 — NOpsoK OpyTTO-peakMN B MylaMeHH. 
VismepeHua, TpoBeseHHble B KOHYCe OyH3eHOBCKOrO MvlaMeHH psa BOSyI- 


HBIX CMeCeH IPH JaBJIeHHAX HHKe aTMOCdepHOTO, MpHBeM K 3HaYeHHAM k = 


=n/2—1<0: mo(?) aA GeH30a, H-reliraHa, 130-oKTaHa R=—0,33; no (*) qa 
mpotana k = —O0,3; HakOHell, B CBOJKe pe3yJIbTaTOB H3MepeHHH AIA Mpo- 
laHa, IIpHBeqeHHbIX B (4), Rk = —(0,19~—0,3). 

H3mepeHuaA CKOpOcTH TopeHHA Mpomano-BO3AYIHbIX CMeceH B Ha¥dasIbHOW 
cTaquu ropeHua B Cbepuyeckon Gom6e(°) Ramu R=—O,05. Takas Ke 3aBMCHMOCTB. 
OT JaBeHUA Obla NOsyYeHa H B HallMX OMbITAX, MpOBeJeHHBIX B GoMOe, ONM- 
CaHHOH B (°), AIA CTeXHOMeTPHYeCKOM MpomaHoO-BOsAYWHOH CMecH B Mpememax 


—usMepeHuaA JaBsieHua oT 0,4 yo 1,76 ara. CkopocTb pacmpoctpaHeHua ccepu- 


yeckOro JIaMHHapHOro MwaMeHM ONpeeAacb B MpeseswaxX H3MeHeEHHA paynyca 
Tiameuu ot R= 10 mM (rT. e. uCKOUaA CTaqHIO BOCIIaMeHeHHA) 20 R ~ 40 Mm 


(Tv. e. MeHbute 55% oT pagzuyca OomOnl), Kora NOBbIWeHHe WaBJIeHHA OT Cropa- 
HMA He MpeBbiuaeT 3—4% OT MaKCHMabHOTO NOBbILWeCHHA WaBJeHHA. 


PaccMoTpyuM MCTOUHHK CTOJIb 3HAYNMTeEJIbHOTO Pa3JIMUHA B 3aBHCHMOCTH Up 


OT JaBJIeHHA B YCJIOBHAX NaMeHH TopeJKM M IPH pacipocrpaHeHuH B 3aMKHy- 


TOM OObeme. B noceqHeM Cayuae CKOPOCTb TropeHUA ONpeyesHeTcA NO BAAMMOM 
CKOpocTH pacipocrpaHeHua mamenu dr/dt u3 COOTHOMIeHHA 

n= (dij at) | e. (2) 

Ilpu onpeyenenuu cremeHu paclivpeHua OT cropaHus © MpeHeOperalor win- 


PHHOH 30HbI TOPeHHA, MPHHAMaA cpeHIOIO TeMMepaTypy [a3a, 3aKJIOYeHHOTO: 
B cepHueckoM IvlaMeHH, paBHOH ayuaOaTHyecKOM TemMMepatType cropaHHa”, 


TaK 4TO Tan m (3) 


Aoheaopmton” 
rye 7 — HsMeHeHne yvcla MOJIeKYJI pH cropaHHH. OHako 9TO ZONyuleHve 
ONpaBlaHO TOKO Mp MaBJeHHAX, JOCTAaTOUHO OJIM3KHX K aTMOChepHOMy; 
NO Mepe MOHW2KeHYA aBeHHA M paclMpeHWA 30HbI TOpeHHA cpequAA Temne- 
patTypa ra3a B WwlaMeHu Bce Ooee OTMMUAeTCA OT aMaOaTHYeCKON; OnpelenemaAd 
No (3) creneHb pactumpeHusa Bce 6ovlee MpeBbilWaeT PakTHUeCKyI0, a BHIYHCJeHHAaA 
mo (2) cKopocTh TropeHHs OKa3bIBaeTCA BCe Oo/lee 3AHHAKCHHOM MO CpaBHe- 
HUIO C selicTBuTebHOM. ConocraBmenve Ha pyc. 1 ckopocTeH ropenHa 
NpomaHo-Bo3qyWHOH cMecv, H38MepeHHbIX B TOpeskKe 0 AaHHbIM paOorei (*) 
M HalllMX pe3sysbTAaTOB B OoMmGe, NMoKa3biBaeT, YTO 3aMeTHOe pacxor*KMeHHe 
Mexy HUMH OOHapyxKuBaeTCH ¢ Po<0,5 aTa M HapacTaeT C JambHeHilMM 
NOHM2KeHHeM JaBseHus. IlocKOJbKy H3MepeHHe CKOpOCTH TOpeHHA B IWlaMeHH 
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OpeIKH He CBA3aHO C BeJIMYHHOH CTelMeHH PpaCWIMpeHHA, 3aBHCHMOCTb 
Up ~ p~(%2+0.3) cuelyeT pacCMaTpHBaTb KaK HaHOosee WOCTOBepHyto. 

C HOHWKeHHeM JaBJIeHHA CBA3AHO CHHKeHHe TeMMepaTypbl ropenus T,, 
BCJIECTBHe YBeJIMYeHHA CTeMeHH AuccouMalunH. Pocr storo dakTopa B 3aBH- 
CHMOCTH Up OT )\aBJIGHHA MOMKHO MpHOJIM3HTebHO OWeCHHTb C MOMOL{bIO 


PopMy Ibi 
up ~ pels (Is — Te exp = E,/2RTy), (4) 


OObeIHHAIOMeH BCe 3aBHCAUIMe OT TeMMepaTypbl MHOKHTeIH B CopMyuIe 
TeMJIOBOli TeEOPHH AVIA M1aMeHH Cc OuMOMeKyAApHOHK peakuvel. Ilo 7aHHbIM (7), 
JWIA CTeXHOMeTPHYeCKOH MpoOMmaHo-BO3AYWHOH CMeCH B Mpefesax HCceqOBaH: 

Horo JMana30Ha faBeHuH T, H3MeHAeT- 


U,~ pa mfcer ca c 2242 no 2277° K. Ipunas na oc 
Rais 5 HOBaHHH COBPe€MeHHbIX OMBITHBIX aH- 
| HbIX WIA YIvIeEBOTOPOO-BO3YWIHbIX CMe: 
P ceh E,~20 kkaJb/MOJIb, nowyuaem 
~ corjacHo (4), H3MeHeHHe u;y He Oovlee 4eN 
Wika | sw Ha 1%. 

gst & re 3 TakuM oOOpa30mM, sce Hallo qaemoé 
‘ USP H3MeHeHHe JIaMHHapHOH CKOpocTH rope: 
DR Ahi Mabe HMA B 93STHX MTpefewax aBleHHh cule; 
OA > AyeT WeIMKOM OTHeECTH 3a C¥UeT CaMmorc 
~~ = H3MeCHeHHA aBleHHA. CorsmacHo (1). 
03 Ue hee 3TO COOTBETCTBYeT NOpAyKy peaKUHH E 

: 8 bombe liamenu n-~1,4-~ 1,6. 
2 7 g6 “ge 4 {8 ama Bauanue WaBsleHua Ha TYpOyJIeHTHYIC 
f CKOpOcTb YTOpeHHA B_ TMOTOKe HCCJIeqOBa- 
Pu. 4 Och B pa6dotax (*) wu (8) B OTKDpbITON 


viaMeHH, B padotax JopomleHKo ¥ 
Huxutexoro (cm. B (°*), cTp. 32) u (?°) B KamMepe 3a TypOymH3upylouluME 
pelleTKaMu (BCIOLY B Iipeqeiax cyOaTMociepHbIX WaBJIeHHH). 

B ompitax cC OTKPbITbIM M/laMeHeM, NpOBOAHBUIMXCA MpH coxpaHeHHy 
MlOCTOAHHBIM unca Re, HadOsmoqalacb JIMOO HeM3MeHHOCTb TypOysleHTHOH 
CKOpOcTH ropeHua wu, (*), HOO ee BOSpacTaHHe C NOHWXKeHHeM aBJIeHHA: 
Uy ~ p—°5 (8), OnHako ycuiopve Re = wdo/u = const mpH HeH3MeHHOM JMa- 
MeTpe ropeJIKH O3HadaeT, YTO C MOHMKeEHHEM MaBJICHHA BO3PacTaeT CKOPOCTE 
moTtoka w~p 1, a c HeH HM YpOBeHb TYpOyJICHTHBIX MyJbcalu, Hemocped: 
CTBEHHO JleHCTBYIOULHX Ha CKOpOCTb TypOyweHTHOrO ropeHua. JlelcTBUTebHO. 
B OvIbITaX (1°) OblvIO MOKa3aHO, YTO OTHOCHTeJIbHaA MHTeCHCMBHOCTb TypOy- 
JieHTHocTH w’/w~ p34, OTo o3Ha4¥aeT, 4TO aOCOIOTHAaA HHTCHCHBHOCTE 
TYPOyJIEHTHOCTH H3MeHHeTCH Kak wu’ ~ p—66, uTO H O2%KHO MpHBOLUTb 
YCKOpeHHio TypOyJIeHTHOrO TOPeHHA MpH CHWKeEHHH JaBMeHHA, KaK B YCJIO- 
BUAX OMbITOB (8). 

Hlao6opot, Mp coxpaHeHHH MOCTOAHHOH cCKOpocTH MoTOKa Ha6ulosaerca 
MIpAMad 3aBHCHMOCTb U; OT aBJIeHHA, HaMpuMep u;,~ p%4 WA MpomaHo. 
BOSRYWIHOH cMecH B (1°) HH Cc MOKa3aTeleM mpuH yaBsenuH 0,25 u 0,5 £ 
ombiTax, omucaHHbIx B (°). IIpu uccrweqoBaHHH BJIMAHHA WaBMeHHA Ha CKO 
pocTb TypOyJleHTHOrO TOpeHHA B 3aMKHYTOM OObeMe ObIJIO MpesBapHuTeJIbHC 
yCTaHOBJeHO, 4TO aOCOMOTHAA HHTCHCHBHOCTb TypOyvleHTHOcTH uy, (cM. (9) 
ocTaeTCA MOCTOAHHOM IPH JaHHOM HallpsxKeHHH Ha J/IEKTPOMOTOPaX MeLIAaJIO! 
B AWvana3oHe U3MeHeHuA JaBseHua OT 100 go 760 mM pr. cr. B nposegen 
HbIX OMbITaX Opa BblIOpana BeM4UMHA u, = 4,2 M/ceK, Tak 4TO AA cTe 
XHOMETPHYeCKOH MpomaHo-BosyWiHOH cMecu u/u,>10. Pesyabratet 9TH: 
OMbITOB, MpvBeseHHble Ha puc. 1, B Mpezenax yaBlenui 1,76 —0,5 ar, 
COOTBeETCTBYIOT 3aBHCHMOCTH Uy ~ p??. 

Bav30cTh 3HaueHHi NoKa3aTeiA NpH aBNeHWH, NMOJYYeHHbIX B YCOBHA 
OoMObI H MOTOKA, CBHJeTeIbCTBYeT O IIPHHILMMHa/IbHOM CXOJICTBe MeXaHH3M 
342 


K cmamve B. Il. Kapnoea u A. C. Coxoauk, emp. 1841 
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Puc. 2. CnektTpbl JIOMHHECILEHLHH aHTpaXHHOHA HW CFO G-MpOWSBOAHBIX NIpu 77° K B rentaHe: 
1 — aHTpaxHHOH; 2 — G-MeTHJIAaHTpaxHHOH; 3 — a-eHHaHTpaxHHOH; 
4 — a-MeTOKCHaHTpaxHHOH; 5 — &-OKCHaHTpaxHHOH 


FAH, Tt. 132, Ne 6 


ba - ee ee 
: ~~: p = y 


ypOyleHTHOrO TOpeHHsA He3aBHCHMO OT Toro, KaKHM cmoco6oM co3faeTca 
aMa TypOyJIeHTHOCTb. C Apyroli cTOpoHb!, HaGmogaemoe BO3pacTaHHe Uz C 
OCTOM JlaBJICHHA MPH HeH3MeCHHOH WHTeCHCHBHOCTH TypOyJIeHTHOCTH HeBO3- 
O%KHO COBMECTHTb C MOBeEPXHOCTHO-JJaMHHapHOH MOjeIbIO B JIOOOM ee 
apHaHTe, MOCKOJIbKY JIaMHHapHad HW TYpOyJIeHTHAA CKOPOCTH ropeHHA H3Me- 
AIOTCA C JaBJIEHHEM B MPOTHBOMOJIOXKHbIX HallpaBJIeHHAX. 
C TOUKH 3peHHA MOJeM MybcMpyioulero BocnameHenua (11) u o6mero 
OOTHOINeHHA 
et, 
un. Us aie (5) 
a6J110 Jaemoe H3MeHeHHe WU; C aBJeHHeM, Ip ycOBuu uy, = const, mpez= 
TaBJIAeT CYMMAPHBIN spPekT, OOA3aHHbI BIHAHUIO aBJIeHHA U Ha NepHor 
HAYKIMM BOCIIaMeHeHHA t; H Ha XapakTepvcTHyecKoe Bpema Auddbysun fy. 
orjacHo ('°), Macuita6 TypOyeHTHocTH J, He 3aBMCHT OT JaBeHHA, MOSTOMY 
ty = gr ~ pom, (6) 
O O3Ha¥aeT, 4TO Uy YMeHbIUNAeTCA MPH CHHKeHHH MaBJIeHHA BCweACTBHe 
YBeJIMYeHHA Tt; H COKpauleHus fo. 
 B ycopusx >Ke OMbITOB B 6oM6e, T. e. pH uy, = const, cileqyeT mpez- 
HOJlaratb H fy = const. B sToM npemnomoxKeHuH HaOsOaeMOe H3MeHeHHe U, 
© JaBJICHHeM JIOJIKHO ObITb MOJHOCTbIO OTHECEHO 3a CUeT H3MeCHCHHA C MaB- 
JI@HHeM TMepHOda WHAYKIMM BOCIIaMeHeHHA, T. e. t ~ p—%3. Mamnoe 3Haye- 
He lOKa3aTeJId IIpH aBJeHHH ykKa3bIBaeT Ha TO, YTO B aHHOM culyyae 
KKHHETHYeCKaA 4YaCTb CYMMapHOrO NepHOa HHAYKUHH CpaBHHMa CO BpeMeHeM 
TepeMeluwHBaHHA cBexKero ra3a Cc MpOAyKTaMu cropaHua. 
Tipu cHwKeHuu JaBieHuaA HwxKe 0,5 aTa HaOmo,aeTcA Oouee peskOe YMeHb- 
WeHve “,, YEM 3TO COOTBETCTBYeT NOKa3zaTeiO TIpH AaBsenuH (0,3). Kak BuqHO 
43 TIPHBeeHHbIX Ha puc. 2 CepHii KHHOKaPOB, CHH2KeHHeE B 9STOM WMalla3oHe 
JaBsleHuh ycpeqHeHHOH CKOPOCTH paciipocTpaHeHHA CPepHyecKOrO MaMeHH OOA- 
3aHO TOMY, UTO IlIaMA He OXBaTbIBaeT PABHOMePHO BCero OObeMa ciepbl, a pac- 
MpOCTpaHAeTCA OT ebHbIMHM ASbIKAMH, AHAJIOPHYHO paciipocrpaHeHHo TypOy- 
J@HTHOTO IlaMeHH Y KOHICHTPalMOHHbIX Mpeyemos (cm. puc. 3 B (14)). Bro or- 
PpakaeT 3aTpyqHeHHe TypOyeHTHOrO BOCIaMeHeHHA TO Mepe TOPO, KaK C IO- 
HW2KeCHHeM JlaBJIeHHA BO3PacTaeT +t; H COKpallaetcaA ¢). B WaHHbIX YCJIOBHAX 
OMbITa TYPOYJIeHTHOe BOCIIaMeHeHHe CTAHOBHTCA BOOOULe HEBOSMOXKHBIM MPH 
aBieHuax uuxke 0,4 ata. [lo cymlecTBy MOJeM MyJIbCMHpytoulero BOCIIIaMe- 
HeHUaA TYPOysIeHTHOe BOCIIIaMeHeHHe HeBO3MOXKHO, Kora NepHoq MHAYKIMH 
BOCIJIAMCHEHHA IIpeBbIlaeT OTBOMUMOe AVIA Hero BpeMaA Audpy3HoHHOroO Mepe- 
MelUMBaHHA, T. e. KOra 
TU; = Eo. (7) 
ITO Oblllee yCMOBHE IA NpeA..(OB TYPOYeHTHOFO BOCIIIaMeHeHH A, MO aBJIeHHto 
AM TIO cocraBy CMecH. OTMeTHM, 4TO B STO YCJIOBHe THAPOAMHaMMyeCcKHH (aK- 
TOP BXOJUT He TOMbKO yepes BemMUMHY ¢,, HO H Yepes BeMHUMHY MepnHoya HH- 
IYKUMM, 3aBHCALlero OT ycnoBuH TypOyJIeHTHOrO MepeMelIHBaHHA. 
WucrutyT xumMuyeckolH u3HKu Tlocrynus0 


Axkayemun Hayk CCCP 24 II 1960; 
UUTMPOBAHHASA JIATEPATYPA 


19.6. 3enpnosuy, JO. A. Opank-Kameneukuih, KX, 12, Nel, 100 
1938). ze eaatels c. fner,.G. K.Ashfiorth, K. Vong.) Fuel, 30; 1% (1951). 
>A. Egerton, IV Symposium on Combustion, 1953, p. 321. * B. Fine, Combustion 
and Flame, 2, Ne 2, 109 (1958). ®J.Manton,B.B.Milliken, Proceedings of the 
Jasdynamic Symposium on Aerothermochemistry, Northwest Univers. Evanston, 1956, 
mid57. ° B. Il. Kapuos, E.C.Cemenos, AG C.CoKkouuk, AH, 128, Nod, 1220 
m9). 7D. Simon, F. Bells, A.S pakows k i, IV Symposium on Combustion, 
53, p. 100. °C. A. ToapaeuG6epr, B. C.Ileaesuu, VII Symposium on Com- 
Justion, 1957, p. 590; Uss. AH CCCP, OTH, Oueprer. 4 aptomar., INo325 (11059) ae pee Cael neg 
-HH KO B, COopH. Topexue B Typ6yJeHTHOM IoToKe, 5, Mails CCCP 1959 ee AcE Es 
X pamuos, VII Symposium on Combustion, 1957, p. 609. ™ A. C. Cokoauk, 
8. 1. Kapmos, JIAH, 129, Ne 1, 168 (1959). 
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Jlokxxnayn Axagemunu nwayx CCCP 
1960. Tom 132, Ne 6 


PH3HYECKAA XHMH; 


Bb. A. KY3HELLOB u H. J. EJIKHHA 


O MEXAHH3ME TETEPOFEHHOTO OBMEHA ALLETOHA 
MW H,0 B FA30BOU PA3E 


(IT pedcmaereno akademuxom B. H. Koxdpamoesoim 24 II 1960) 


B npempizymieli padote 6bIm0 NoKa3aHo (1), 4TO OOMeH rasoo6pa3HbIx HE 
C alleTOHOM MpOHCXOZNT NpM cTOMKHOBeHHH MOeKya HBr, HaseraroujHx 
ra30BOH (a3sbl, C aCOpOMPOBaHHbIM Ha CTeHKe alleTOHOM. BuarofapaA KHCJIbI 
cpolictpam HBr Ha CTeHKe, BepOATHO, BO3MO%KeH MpOTOH3 alleTOHa TaKH 
cuoco6oM, 4TO MpHcoeAMHAeTCA He OJMH MpoOTOH, a Bea MOsekysa HBr. Ip 
3TOM Ha NOBepXHOCTH OOpa3yeTCA TaK Ha3bIBaeMad HOHHAA Mapa, KoTOpa 
ABJIACTCH AHAJIOrOM MOHA, OOpasylolleroca B 2KUAKON case: 


Che Giza Chali 
| 
OH i 


Jjanee Br craHosutca cnocoOubim oTuenuTb H u3 CHs-rpyinbl BHYTpH KOM 
myiekca 


p 


Ho CHs= C =CH, 
Be Fea GE OPS | + HBr. 
a Ot | 
O---H— Bi | 


OOparubii WHKJI ONHCaHHOTO Npolecca NpHBO_UT K OOmMeHy. 

J{14 MpOBepKH STHX NOMORKCHMH MU [VIA BbINCHEHHA OOIWLUX 3aKOHOMepHOCTE 
oOMeHa COC HHEHHH, HMeIOUIHX HelofseseHHy!IO Napy HU BOOpOA Mpu OHO 
aTOMe, C alleTOHOM, HMCIOWLMM XHMHYeECKH AKTHBHbIN BOROPOA, MbI Mpesnpy 
HAJIM WM3yYeHHe KHHeETHKH HM Me€XaHH3Ma M30TOMHOrTO OOMeHa alleTOHa c Hal 
u NHs. 

Onpitbl mo OOMeny NHs ¢ aueToHom ds, No onucaHHoli paHee MeToguKe (1 
B MHTepBasle TeMMepatyp oT 20 go 250° npw Pyus = 140 mM u Pay = 70 M 
NOKasaJIM, YTO peaKUMA OOMeHa HE MpouNcxozUT B Teyuenve 2—3 yac. Orcioz 
MBI JIeaeM BbIBOJ, YTO aHaJIOPMYHbIt wKUAKOPasHOMY MeXaHH3My MeXaHH3M 
HOHHOH Mapol Ha CTeHKe H NepeXOJHbIM KOMIIVJIeKCOM 


BeCbMa HeBbIroyeH, H0o H B CHs-rpymne He MoxerT ObITb, BEPOATHO, MeCTO 
MepBuyHon atraku NHs. 

OOmeH aueroHa u HO usyyanca c momoulbio TpuTua. Baugzy Toro ur 
YYBCTBHTeJIbHOCTb MeTOJa MBI MOFIM MpOM3BOJIbHO TOBLICHTb, B3AB COOTBe 
CTBYIOULY10 YeJIbHYIO AKTHBHOCTb UCXOQHOH BOMB (0 TO=4,52- 10° mwn/MnH - MM 
HaM ylalOCb HaGJlOqaTb BeCbMa MeJVIeHHEI OOmeH (B 1000 pa3 MemueHHe 
yem OOmMeH HBr c aneronom) HTO c aleronom u onpegemuTb ero KHHeTHUeCKI 
3akOHOMepHocTH. Kak OyneT noKasaHo, o6meH HTO u auerona IIpOHCXo]I 
MO 3€aKOHAM, OTJIMYHBIM OT OOCY2KeHHBIX BBIWe. ONbITH MPOBOMHCb Ha B 
KYYMHOH yCTaHOBKe B KBaplleBoM cocyze, oObemom 1,5 auTpa, MpeqBapuTewb} 
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Opa6oTaHHom XPOMOBOH CMeCbIO H TULaTeIbHO OTMbITOM JMCTHJIJIMpoBaHHout 
onoH. KowmuecTBo HallycKaBllelica CMeCH OMpeseAOCb 10 pTyTHOMY MaHO- 
eTpy C MOMOULbIO MUKpoKaTeTomertpa. Ilocie peak CMeCb BbIMOPaxKUBaaCb 
pasOaBasacb atleroHom B 50—100 pas. IlomyseHHaa cMecb alleToHa C BO- 
OH (KOMM4eCTBO KOTOPOH Oblm0 oKOO 1,5 Ma) pasqenaach cmeqyroulumM 00- 
a30M. JloOaBssica quOyTuoBEI sbup u 2—3 Kat BOsbI. CMecb BCTpAXH- 
amaCb, Pa3feAaCb C MOMOM[bIO JeHTeIbHOH BOPOHKH, pacTBOp alleTOHa B 
HOYTHJIOBOM Sipupe cyuiMica c Nomoutbt1o AlzOs. SaTemM onepaua MpOMbIBaHHA 
OOH MOBTOPAMaCh ellie pa3, MoCe yero alleTOH OTTOHAJICA U3 KOJObI C Je- 
JerMaTOpoM. CileivasibHbIMu ‘OMbITaMH ObINO MpoBepeHO, 4TO B Mporecce 
a3flesieHHA OOMeH He COBepiiaercs. 
| Cojlepxkanve TpHTHA B alleTOHe oOMpeyemaocb Ha CueTYMKe BHYTPeHHero 
HanowHeHud. JlapleHve alleTroHa B C¥eTUHKe OMpeemANOCb C TOYHOCTHIO TO 
01 mM pr. cr. Cojgepskanne Tpu- 
UAB BONE ONPCMEMANOCh HO yNetb- 4% 2D 40 60 war Ay MO. 
OM AKTHUBHOCTH sBOopora, Mo- ang 
\TyYeHHOTO BOCCTAHOBJIeHHeM HC- 
xomHoh HTO nag Mg B BaxyyM- 
HOH ycTraHoBke mpu 470°C. Pa- 
yeT CKOpOcTH OOMeHa TIpOBOAMJ- 
ca 110 PopMyviam: 


4 AmB A We 
j= + An in — ts) 


: nA+mB 

) (1) 

Be etl nr? 5) 

BO 

us He6OJIbIUHX TpPOWeHTOB OO- 0 5 10 15 mm HT0 


MeHa. 

JlaHuple dopmystbl nosysenpr Puc 1. 3asucumocTb cKopocTu oOmeHa oT JlaBule- 
u3 paHee BbiBeyenHol (1) nupu aA oe } mp Pyo= 15 ners BOMbI 
= Zs ; 7 Stites 
Boke Li online Ul See ee 

<1|2|, mupwyem B- ucxoqHon 

dopmysie p,= A*/nA saBasaetca 

BEMMYHHOH OTHOCHTebHOTO COsepxKaHuA M30TOMAa, T. e&. Pa = [T]ay/6A. 
TlockombKy HHT€HCHBHOCTh (-H31yYYeHHA MPOMOPUMOHabHa KOJIMYeCTBY TPH- 
tun 1 =d[T], }—nocrosHHaa pacnaga, a B (bopmyviax (1), (2) umerorca 
TOJIbKO OTHOIUIeHHA pa3HbIx BeHunH J, TO Mp pacuere HeT HeOOxXOAMMOCTH 
HaXOJMTb HCTHHHbIC KOHICHTpalluu TPpUTHA. 

Takum 06pa30M, fog — YAeJlbHaA AKTHBHOCTb alleTOHa K MOMeHTy BpeMe- 
HM t; M?so —HavasIbHad YJebHaA aKTHBHOCTb BOmbI; Rf, — cKopocTb OObme- 
Ha, YMHOXKeHHaA Ha KHHeETHYeCCKHH M30TONHbIA 9ap(eKT; A, B — xonueuTpa- 
uu auerona u H,O; n, m—uucno aTOMOB BOJOpOsa B MOJeKysle alleTOHa 


a P,,.Bm 
u 10; p = aie mB 


CpequAA YyWeJIbHaA AKTHBHOCTb aTOMOB BOJlOpoyja 


CHCTeMBI. 

Visyyeuve NopayqKOB peakIMH B IYCTOM KBaplleBOM Cocyye Mpu TemMepa- 
Type 180° noxasano (puc. 1) Moura NomHOe OTCyTCTBHe 3aBHCHMOCTH CKOpOocTH 
PeakUHH OT KOHUeHTpalMu pearMpyloulMx BelllecCTB B HeKOTOPbIX Mpeyemax 
(auetou oT 3 yo 80, H2O or 4 go 20 mm). IIpu noppitenuu TemMMepatypbi co- 
Xpauaercad XapakTep 3aBHCHMOCTH CKOPOCTH OT JaBIeHUA PearHpylOulHx Be- 
ects. 3aBucuMocTb OT TeMMepaTypbl UMeeT CJOMKHbIM XapaKktep (puc. 2). IIpu 
180—250° E = 1,5 xxan/Mon, upu ¢t = 350° E sospacraer 40 25 KKas/Momb. 
Bomee Bbicokwe TeMilepaTypbl He MPHMeHAJIMCb BBUAY BO3MO%KHOrO kpe- 
KuHa anerona. Jlanee Oblia u3yyeHa 3aBucuMocTb Rf, or s/v. IIpu usmenenuu 
BeJIMUMHEI COCy1a CKOPOCTh yBeMUMBaeTCA MpomopuMoHambHO S/v. [Ipu uctoub- 
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30BaHHH KBapleBoro 601 B KayecTBe HaOHBKH TeOMeTPHyeCKad BeJIMYHHA S 
Obla yBeHueHa B 16 pa3. CKopocTb xe Bospacraa B 100 pas, 4¥TO Mom 
6bITb OObACHEHO Pa3JIHMYHbIMH CBOHCTBaMH [JlaBJIeHOrO HM KOJIOTOrO KBapl 
(7). Hamu ObIvIo CaeaHO TipeqnovsioxwKenhe, YTO OOMeH alleTOHa HM BOJbI pou 
XOJUT C YYaCTHEM FHAPOKCHJIbHBIX Ppyll Ha NOBepXHOCTH, KOTOPble B KaueCTI 
IIPOM@XKYTOUHOTO 3BeHa YUACTBYIOT B TepeHoce H30TONOB BOZOpora. Jy 
MpOBepKH STOH FHMOTesbI ObIVIO MPOBEEHO HCCJIeAOBAaHNe CKOPOCTeH BOJOPOHO! 
OOMeHa MOBepXHOCTHBIX FHAPOKCHJIbHBIX rpymnm c Book H aveToHoOM. I[Ipe, 
BaPHTeJIbHO NOBepXHOCTb cocyla TpwxK Ab COpadaTbiBanacb nNapamH HTO 
TeyenHe cyToK mpH ¢t = 300—350°. OnbiTbl mpoBoyMHCh Mocse TULaTeIbHC 
oTKaukH H2O B Teyenne 4—5 yac. mpu 300°. Ilappi BogzbI BnycKaJIHCb Ha Op, 
yleJIeHHOe BPeMA B COCYJ B MOCJe BhIMOPaxKHBaHHA OMpefesAMach UX YeJIbHé 


+ 


1000 
Uf 


Puc. 2. 3apucumocTb ckopocTH o6meHaot Puc. 3. 3aBHCHMOCTb CKOpocTH OOMeHa alleTO! 
Temiepatyp: /—sBnyctom cocyfe, 2—s (/)a He2O (2) c¢ ruppokcutamu mNoBepXxHOCc; 
cocy je C HacaqKou OT JOJIH OOMCHEHHOH MoBepXHocTH 


AKTHBHOCTb. Onepallui MOBTOpAsIaCb HECKOJIbKO pa3 C BO3PaCTAaIONUuM Nepue 
JIOM Bbiep2xKKH NapoB HeO B cocyze WO Tex Nop, NoKa NepexoAulad aKTHBHOCI 
C MOBepXHOCTH Oblula MpeHeOpexkKHMO Masia. CKOpOcTb OOMeHa paccuHTbIBasaC 
mo dopmyvie (1), Mpuuem BesHunHa mB Opanacb paBHo 1,5MM pr. cr. (Halizel 
HOH H3 OMbITa TO CyMMapHOH AaKTHBHOCTH, 3aepxKHBaeMOH Ha MOBepXHOCTH: 
IIpu pacueTe CKOpOCTH B KaxKJOM MocJIeLYIOULeM ONbITe YUHTHIBAIOCb U3MeHeH 
yenmbHOH akTuBHocTtu SiOH-rpynn Takum oOpasom, uTo Rf Wid HHAUBULYyaM) 
HOrO BellleCTBa JOJIKHO OCTABaTbCA MOCTOAHHbIM. CyMMapHad aKTHBHOCT] 
3ajlepxKHBaeMad Ha CTeHKe, coctapisasa 3,4 10° umn/MuH., YTO COOTBeTCTBC 
Bao 30 & Movib/M? reoMeTpHyecKkoH MopepxHocTu (S = 0,95 m?). IIpenenpHa 
KoHUeHTpauua SiOH-rpynn Ha nmopepxuoctu 11 uw momb/m?. CreqopatembHe 
u3yuaeMad HaMH MOBepXHOCTb paBHa ~3 M?. : 

Bplio HaliqeHO, YTO MMeeTCA HeEKOTOPOe HelipepbIBHOe pacipeyesenne SiOF 
rpyln mo ckopoctsam oOmeua. IIpuuem Oombulad uacTb ToBepxXHOCTH OOMeHI 
BaeTCA CPaBHHTeIbHO MejWIeHHO. MaKCHMaJIbHad CKOpOCTb, KOTOpas MosmyueHn 
9KcTpanomaunHeH KT =O, Rfimaxe =0,2 MM pT. cT./MuH. MuHMMasbHan CK¢ 
poctb Rfyux= 0,002 mm pr. cr. /Mun. (f=180°).Takasa pasHuma cKopocteli 06) 
cnopleHa AE=2 xKkam/Moub. 

OnbiTbI 10 OOMeHY alleTOHa C MOBepXHOCTHBIMM THAPOKCHMaMH MpOBOANAIHC 
aHaJIOrHuHbIM OOpasom. Ha puc. 3, / MoKa3aHa 3aBHCHMOCTb CKOpOcTH O6MeH 
OT JOM OOMeHeHHOM MoBepxHocTH. IlocneqHAA HaMH ONpeyenaAnach Kak OTH 
IWeHHe CHATOM C MOBePXHOCTH B JaHHbIM MOMeHT ¢ KO BCeH HaHeCeHHOH aKTHI 
HocTH. M3 puc. 3 BHAHO, TO B TeyeHHe ONbITA MPOHCXOAUT MapeHve CKOpOCTI 
MIpHueM CPaBHHTeIbHO ObICTpO OOMeHMBaeTCH TONbKO YaCTbh MOBepXHOCTH 
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akHM OOpasom, ecuiM H2O umeer yocryn Ko Bcem SiOH-rpynmam (8), TO aueToH 
OJIbKO K 4aCTH 43 HAX. Ilocne Toro Kak OOMeH MOBepXHOCTH C alleTOHOM Tpak- 
MYeCKH MpekpaTuica (6s = 0,24), B TOM xe OMbITe Obia HaliyeHa CKOPOCTD. 
OMeHa OCTaBLIMXCA HeOOMeHEHHBIX FHIPOKCHIOB Cc BOMOIi (OMbITHBIE TOUKH 
OosHaveHbI TpeyroIbHukamu). Ha ocHoBaHuH copmajenus ckopoctel OOMeHa: 
20 C MOBePXHOCTHBIMH FH APOKCHaMH Tp OLMHAKOBBIX 5s C MpesBapHTeJIbHbIM 
OMeHOM AlleTOHOM H 6e3 Hero MBI JelaemM BHIBOL O TOM, 4TO OOJIee PeaKIMOH- 
HocnocoOuble rpynnbt SiOH sapnsorTca TaKOBbIMH KaK MO OTHOLIeHUIO K BOLe, 
aK M K allerony. AHaIM3Hpyx KpMByto Ha pc. 3, Mbl Haxo_uM, 4TO TIpH t —> OF 
wiM 680 Rfivaxc = 3,0 -10-¢ monb/n-uac. Sra BeMuMHa 6IM3Ka K BeNMUMHEe, 
KOTOPY!0 MbI HallJIM Avid OOMeHa aieToHa c H2O mpu coBMecTHOM IIpHcyTCTBHA. 
(puc. 1). Takum o6pa3om, cKopocTs o6mena H2O c rumpoKcuuiamu mpeBocxo- 
quT ckopocTb 0OmMeHa H2O u alleroHa Mp COBMeCTHOM IIpUCYTCTBHM, a CKOPOCTE. 
oOMeHa alleTOHa C!rMApOKcHsaMH MOBepXHOCTH paBHa HJM HWKe STON BeHUMHEI. 

Mrak, Ha OCHOBaHMH H3/1I0X%KeHHOO MaTepnana BeCb Mporecc OOmeHa alleToHa’ 
¥ H2O MOxHO OObACHHTS CreLyIomlMM O6pa30m. AueToH o6pa3syet xemaycop- 


OH pOBaHHOEe COeAMHEHHe, KOTOPOe MOXeET NOMYUMTLCA IPH pasMbIKaHHH Si Si: 
CH, = C—CHg 
| 
HO O OH 
| | | 


rpyni, o6pasya suonat I Si Si (aHanOrMuuHblit avIKOrOuIA 
a pasy LENA GaSe 


Tam) (4), c MocmemyloulMM yylasieHveM ero Mocme peakuMH C cocesHel OOMe- 
HeHHOM Ha TpuTHH rpynnow SiOH. TockonbKy mpomecc o6meHa H20 c SiOH- 
rpyimaMu He ABJIAeTCA NHMHTUpylouluM, NO HeO pomKeH HaOMOLaTbcA HyJe- 
BOK NopsyoK. TloppiiexHe ckopocrH o6mMeHa B MpucytcTBun HeO caelyer 
OObACHUTb TeM, YTO acopOupoBaHHaA BONa BKWNOUaeTCA B OOMEH C XemMaycop- 
OMPOBaHHbIM alleTOHOM B COOTBETCTBHH C WOleH 3aHaTOM MoBepxHoctu (0,01),. 
OJHOBPeMeHHO YBeJIMUMBaH CKOPOCTb jecopOmMH XeMaycopOupoBaHHorO alle- 
TOHa. EcuIM CuMTaTb, UTO alcopOupoBaHHad Boa pearupyeT C alleTOHOM CO: 
ckopocth1o Rfi = 3,0 -1074 monb/n-uac, TO cna6yio 3aBHCHMOCTb OT aBJIeHHA 
H2O MoxHO OObACHUTb 3aMeHOM Mao akTHBHbIX rpynn SiOH 6osee akTHBHBIMH™ 
rpynmam” OH sogst. TemmepaTtypHaad 3aBucuMocTb cKopocTH oOmeHa H2O: 
M alleToHa MomrBepxaer Hallly runmvtesy 06 yuacrun SiOSi-rpynn. /Jle- 
THUpaTalHa MOBepXHOCTH HM yBesMYeHHe KosmMUecTBa SiOSi-rpynm HaOsi0- 
WaeTcH HMeHHO B TOM OOsacTH TemMepaTyp (°), rye Mbl HMeeM pe3sKoe 
NOBbIMeHHe ckopocTH o6meHa (t¢ = 300°). Tlocne mpeqBapuTembHoK 
ReruspaTanuuu mopepxHoctu mpu 600° cKopocTb mpu 180° HecKobKO yBeJH- 
yuBaeTca. JIA OObACHeHHA HYyseBoro MopaAKa NO alleTOHy uM cadOn 3a- 
BHCHMOCTH CyleqyeT MpelMONOKUTb, ITO MMMUTHPylouleH cTagueli B OOslacTH 
P = 5—80 wm pr. cr. allerona sBsaeTca Jecop6uua xemaycopOupoBaHHoro: 
aueToHa. B nowb3sy 3TOTO MpeANONORKeHUA CBUCTEMbCTBYIOT TaK*Ke TpelBapH- 
TeJIbHbIe JAHHbIe NO 3ABMCHMOCTH HavaJIbHOM CKOpOcTH OOMeHa alleTOHa C rpyl- 
NaMu OT JaBsIeHHA aleToHa (HyseBOH MopayoK pu 180°) u or TemMeparypbl 
(9Heprua aKTuBaunu B OOnactu 180—200° copmagaet c sHeprveH aKkTMBalHH 
quia oO6OmMeHa H2O u atleroHa pv COBMeCTHOM IIpHCyTCTBHH). 

Takum o6pa30m, o6men aneroHa u H2O uger yepes xemaycopOupoBaHHble 
CO@MMHEHHA alleTOHa C yYaCTHEM TMAPOKCHJOB NOBepXHOCTH HM af\copOupoBaH- 
HOM BOJDI. a 


Mockosckuit rocyapcTBeHHBIli yHHBepCHTeT Toerynuio 
um. M. B. JlomoHocoBa 19 II 1960 
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Jloxxane Akagemun nayx CCCP 
1960. Tom 132, Ne 6 


PH3HTECKAA XHMH. 


P. B. KYUEP, C. J. KASbMHH u B. J. EHAJIBEB 


O BOSMO)KHOCTH MOBbIMIEHHA BbIXOJA FAAPOMEPEKHCH 
NPH MVHAWHMMPOBAHHH OKHCJIEHHA KYMOJIA MEPEKUCbrIO 
BOJOPOJA 


(IIpedcmaeaeno axademuxom B, H. Kondpamveeoim 11 Ii 1960) 


B cBA3H C paquKabHOM MpUposO peakUM OKUCJICHHA YreBOROPOOB pe, 
cTaBlAeT UHTepec HUCCeOBaHHe MHHUMMPOBaHHA 9TOrO Mpowecca. KparTK 
BPeMeHHOe HHUILMMPOBAaHHe IleMHOro Mpouecca B HadaJIbHOH CTaquu, Mpesox*e 
Hoe H. M. Omanyauem (1), IpHBOAMT K COKpallleHHIO HHAYKUMOHHOrO MepHo 
WH OOecleuMBaeT CKOPOCTbh peakIMH, OIM3Ky!O K CKOpOCTM Mpolecca npu Mm 
CTOAHHOM MHHIMHpOBaHHH, NO3BOIAA H30eKATb pasHOOOpasHblX BTOPHYHBIX Ip 
meccoB. OppekTuBHOCTh HHHUMMPOBaHHA OMpesesAeTCA He TOJIbKO PexKHMO} 
HO HM AKTHBHOCTb!O BBOJMMbIX B CHCTeMy paquKaoB. Kak yKa3piBaet H. H. Ce 
M@HOB (7), MepOlt AKTHBHOCTH paquKaJIOB MOKeT C/LYKUT TAK HAa3bIBAeMadA O1 
HOCHTeJIbHaA AKTHBHOCTb, XapakTepH3ylOUulad PeaKUMOHHY!0 CMOCOOHOCTH jak 
HOFO payuKaua M0 OTHOWeHHIO K KakOMy-s1HO0 2pyromy. AKTHBHOCTb B OCHOE 
HOM OMlpefleAteTCA CTpOeHHeM paquKasla, KOTOPOe 3aBHCHT OT MpHpoOmbl peary, 
pytOllux BelllecTB. Ognako 9oppekTHBHOCTb HHHUMMPOBaHHA KaKOH-MO0 WC 
OaBKOH JOKHA H3MeHATLCA MO XOLY CMOKHOFO Mpowecca, B TeYeHHe KOTOPOr. 
OOpa3yiorcd pa3IMuHble MpomyKTbl. B peasbHblxX cCHCTeMaxX O4¥eHb 4acT 
‘OMHOBPeMeHHO IIPHCYTCTBYIOT HHuWMaTOp HM MHrHOHTOpP. B 9ToM cay4a 
apPeKTHBHOCTh HHHUMMPOBaHHA JOWKHA OMpeeATbCA He TOMbKO CKOPOCTBE 
3apOXKeHAA HOBbIX Welle, HO H CKOPOCTbIO B3aMMOJeHCTBUA paqukKasOB MH 
muaTopa c MOJeKylaMH MHrHOuTOpa. 

B KauvecTBe HHHMUMMpyiolleH oOaBKH MPH OKHCeHHH UM30NpoNHIOeH30N 
HaMH IIpHMeHAacb Mepekucb Boyopoma. Meroquka mpoBeqeHuaA SKCHepuMeHT 
Obla OMHCaHa B Mipesblmyuyux coodujeHuax (%,4). 

Kak oOKa3al0cb, JeHcTBHe NepekHcH BOWOpoma BecCbMa CllellupuuHO u 
‘CHJIbHOM CTeNeHH ONpeyeAeTCA BPeMeHeM ee BBCCHHA B PeaKILHOHHY!O CHCTE 
my (puc. 1). HavambHoe KpaTKOBpeMeHHOe MHMMMMpOBaHMe He MpMBOAUT HI 
K yCKOpeHH!0 peakIMH, HM K COKPallleHH!0 HHAYKIWMOHHOrO Nepvoga. Beesenu 
*e HeOe B peaKUMOHHy!0 Maccy Ha JaMbHeMUIMX cTaqMAX Mpomecca, Kory 
peakWWA yxKe 3aMeMAeTCA, BefeT K OOpaTHomy sppektTy: mpomecc Kak Onl pac 
TOPMaKuUBaeTCH HM CKOPOCTh OOpas0BaHHA THApOMepeKuCH Ppe3sKO BOspacrael 
Tloqo6uaa OMepauua MOXKeT ObITh NOBTOPeHa IPH HOBOM TOPMOXKeHHH Cc aHanc 
rH4HbIM 9ppeKTOM JO IpakTM4eCcKM MOIHOrO BLITOpanuA yrseBosopona. Bplxo 
rupomepekucu Mp STOM MoBbIuaeTca c 40 qo 80%. Takaad KapTuHa He Moxe 
OslTb OOBACHeHA, CCIM PaCCMaTPHBaTb BBeeHHe MHUWMATOPA TOMbKO KaK Cé 
3,aHve BbICOKOM KOHICHTPalMH AKTMBHbIX YaCTHI, B CHCTeMe, KaK 93TO Jen 
Och paHee, ABeHMe STO HaMOMMHaer CKOpee pacTOpMaxKuBaHHe peakIIUr 
YeM HHHIMMpoOBaHHe ee. 

C leMbiO BbIACHeHHA NIPHUMHbI STOTO ABMeHHA Hamu Obl MocTaBeH OMb 
C HHHUUMMpOBaHHeM TepeKHCbIO BOLOPOMa PeaKIMH OKMCeHUA UZ0MponumGe! 
30/14, 3ATOPMOXKeHHOH MHTHOUTOpOM (eHosoM). Kak BugHO u3 puc. | B, p 
aKIMA Moce BBeqeHuA HeOe2 Bo306HOBMAeTCA C MpexuHelt cKopocTs1w. Taku 
oOpasoM, BBeeHHe MepeKMCH BOJOposa B CHCTeMYy BbISbIBaeT, OUeBUHO, C 
JI@KTHBHOe paspylieHHe MHrHOMTOpa, HalpHMep, mo peakuuu CeHsOH - 
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-OH ->+C,H;O: + H20. Mano 
, AaKTHBHbIe paluKabl CgH;O+ sare: ; 
oll eM PpeKOM 
Bce TO HaBOJHT Ha MbICIb, YTO payuKamb, OOpasyloulueca IPH pa3yloxKeHHH 
fepekucn ae MalOaKTHBHBI MO CpaBHeHHO C payuKaaMu enw u Wpak- 
yeCKH Hecilo 
ECHOCOOHBI K PeaKUMM C HCXOJHBIM yreBONOPOJOM, TaK KaK B MIpO- 


IMBHOM Cjlydae HaOMOAaOCb Obl pesKoe yBeMYeHHe CKOpocTu IIpH BBeeHHu 
gO; B MCXOJHYy10 CHCTemy. 


C pa3suTHeM Mpowecca MpoucxoquT HaKkomenue MOJI€KYJIAPHbIX Ipome- 
} eaKI[MOHHOCTOCOOHBIMH, YeM HCXOJHBIM YrIeBOLOPON, BOBJeK aloTCA B OOLINE Len- 
OW Ipomecc, 4TO He MOKeT He CKa- rs 

Jarbca Ha KUHeTHYeCKUX 3aKOHOMep- /o 

J 

RUAX. CyeqcTBHeM Takoro yuacTua 


YTOYHHIX NPOAYKTOB, KOTOPble, ABAACb, KaK TIpaBuO, COeMHeHUAMU Gosee 
i 
| : 
FOCTAX PeaKuuH Ha MO3qHMXx ec cra- 8 : if 
2 


PpOMe@XYTOUHIX MpOyKTOB B Wel- 
OM lIpouecce, Hamlpumep Mo cxeme 
+R-—B*-+ RH (rage B*:— 
falOaKTHBHHIN pagquKan, B — npo- 
MOKYTOUHLIAG MpPOAyKT), sxABMAeTCA 
bTMeueHHOe MHOrMMH aBTOpaMy Top- 
OxKeHHe H OCTaHOBKa peaKkIlHH 
.KKUCIGHHA 3aOsIrO WO u3pacxoo- 
saHHA ©=0MCXOMHOTO =: yr /leBofopoya, 
'.@. KO BpeMeHH, Kora BHYTPpeHHHe 
DECYPCbI Npoecca ameKO He uCYep- 
manel (°). [lostomy yameHue TopMo- 
3AILUX IIPONYKTOB 3 30HbI peakIMH 
m60 pa3spylleHve UX TOKHO Mpu- 
BeCTH K BO3OOHOBJIEHMIO Mporecca. 
ITO OOCTOATebCTBO MOTeCHIUMAaIbHO 
COep2KUT BO3MOXKHOCTb MOBbIILIe- 
HM KOHeUHOrTO BbIXOJ\a Ile/IeBbIX 
IPOLYKTOB peakUHH. 

. OcraHoska BbIPO2XKCHHO-p a3BerT- 40 w 720 var. 
BIICHHOH peaKIMH B MOMeHT, Kora 

CKOPOCTh HHMUMMpOBaHua HanOomee Puc. 1. Kunernueckne xpuppie Hakonmenua 


BeluKa, TpeOyeT MpHCyTCTBHA B deals He pu eee KyMoula B 
ipH cooTHolenwHH das 1:4 n 

Aes :4 mpu 

cHcTeme BeCbMa 2pteKTHBHOTO WH-  reyneparype 85°. Crpenkamu o603HaueHBI © Mo- 


ruOuTopa. Wxumuupopanue TaKOH enti Bsexenus Bcuctemy H2O2B  KomuuectBe 
CHCTeEMbI MaslOaKTUBHbIMH paguKa- 0,015 r-monb/n mu genoa B  KomuyecTBe 
MaMu, UWOBbIMIad OOULyIO KOHIeHTpa- 0,01 r-Momb/a1 

WHIO AKTHBHbIX IeHTPOB, OJIKHO 

IPHBeCTH K CeJIeEKTHBHOMY YBCJIMYeCHHIO CKOPOCTH pacxOJOBaHua TOpMosalero 
DeAKIMIO PEAKIMOHHOCHOCOOHOrO MpOAYKTAa, HW TeM CHJIbHee, YeM OOsbIIe CKO- 
DOCTh HHUWHupoBaHuA. IlosTOMy KpaTKOBpeMeHHOe, HO SHeprvyHOe BOszel- 
oTBHe MepeKHCbIO BOMOPOJa Ha TaKylO 3aTOPMOMKeHHy!O peakMIO Ha MosqHeli 
se CTANMM MOMKHO MpuBectu: 1) K paspylWieHHIO PeaKUMOHHOCNOCOOHEIX mpo- 
MOKYTOUHBIX MPOLYKTOB, TOPMO3AMLHX PeaKUMIO; 2) K OCTaHOBKe WeMHOrO Mmpo- 
fecca OOpa3soBaHuad THApOlepeKHCM Ha BPeMA BOsZeHCTBUA; 3) K yBeJMYeHHIO 
KOpocTH O6pas0BaHuA TuApOMepeKHCH MO Be/IMYMHEI, KOTOPy!0 MoxeT OGec-- 
ICYHTL IPH JaHHOM COfepxXaHuN TUAPOMepeKkUCH CKOPOCTb BbIPO*KAeHHOrO pas- 
SeETBICHHA MocNe BO3eHCTBHA. 

 3ametum, uTo aiekT pacropMaxkuBaHuA peakuMu OyyeT HaOOLaTECA JIMUIb 
IPH YCNHOBHU, ITO payuKaMbl MHMIMaTOpa MeHee AKTHBHDI, YEM PayuKaJIbl Telly, 
CIM MHTHOUTOp OOpasyeTcaA UellHbIM NYTeM, H BCerga — ecM MOJIEKY JAP - 
IbBIM. 
~ Takum 06pa30m, MpeycTapiaeTcA BO3MOXKHbIM MOBbICHTb BbIXON MPOLYKTOB 
3 IGMHOL BbIPOKTCHHO-pasBeTBJICHHON PeakIMH, eCJIM OH O6yCJIOBeH TOpMO- 


/ugponepertles ———» 
S 
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*KeHHeM OCHOBHOFO Mporecca MpoxykKTaMH peakuMH. OTOT MeTOR MoxeT O 
IIPOMJJIOCTpHpOBaH Ha MOJebHOM CXeMe WelHOoro Mpotecca. 


INES Sh (C, 


rye yraepogqopog A uenHbIM tyTeM mpeppaulaetca B pofxyKT B, yatom 
BbIPOXKTCHHOe pasBeTBJIeHHe, WH 3aTeM B MpOAyKT C, OOpbiBalolun wel 
Torya cucTema guddepeniuaibHbIxX YypaBHeHHH, OMMCbIBAaIOWIMX KVHETH 
mpowecca B MpeqnoloxKeHMH KBalpaTuyHoro OGpbiBa WeneH, MoxeT Ob 

lipeycTaBsieHa B Bue . 


a. — toy + AB — ban — gn Ee 


dt 
dB 


- —— k,Bn, 
Te Wy—CKOPOCTbh 3apO%KJeHHA  aKTHBHE 
WeHTpoB; k,, ke, Rk3—KOHCTAHTbI CKOpOCT 
peaKUHH aKTHBHOTO UeHTpa, Befyuero Wel 
cooTBercTBeHHo c A, B u C; h— KoHcTaH’ 
CKOpocTH peaKIHH BbIPO*KEHHOTO pasBeT 
JI@HHA; g — KOHCTaHTAa CKOpOCTH peakUHH OOp) 
Ba lene; —KOHIeHTpalHA AaKTHBHbIX WeH 
poB, BewyuIMxX Wenb. 


B i 
Bpela Oespa3MepHble BeMYHHEI [ = ¥} 


Conn Oe NN ee A gg 
Gq = 5 thy V tAauf oats hg =! 


Puc. 2. Teopetuyeckad KpuBad Wo 
HaKOMNJICHHA MpoMexyTouHoroMpo- AA 


Aykta, o6pasylouleroca M pacxo- yapHoro TeYeHHs! peakIHH B BHZe 
WytoulerocA WenHbIM MyTem, pac- 


= po, TlepenuiemM cuctemy (2) Wwia cTatH 


sadehih = OC) n= 1002). 77 chan? Vince 
eS == 5 los i  - —-. >... 
Crpemkol o603Ha¥eH MOMeHT pas3- Me BE + Vo +7 (2 
pyweHuA mpogyKta C donne oun 06,2 Tigaagee 
dt BE+ Voo +7 


Pasgemus (3’) Ha (3) 4 MpoMHTerpHpoBaB MOsyUMBWeeCcA BbIpaxkeHHe Ip 
ycnopuH § = 0 np y= 0, nonyuuM 


§ = —y— = In(1 —ay). (4 


Ecam pa3JioKHTb JlorapHiMbl B pA H OFpaHHYHTbCA NepBbIMH AByMA WI 
HaMH, TO ypaBHeHHe (4) NpHMeT BHT, 


3 


I? 


a 
Be ( 


Tlocne sroro unterpa (3) Oeperca serko. Wurerpupya ypasuHenue (3) 
yueTOM ypaBHeHHA (5), MpeneOperad mo, IPH yCOBHH Y= MUpH t=—t 
nowlyyaeM BbIpPaxkeHHe 


B at 1— am 1+ Van 1—-Vano _ 
VE |= (no aD oh ln Se Shelamay Tq Vem oO al (( 


Ec B MOMeHT t=] pa3pylllaeTcd TOpMO3sAee peaKUHIO BellecTBO ( 
TO XOJ| KHHETHYeCCKOH KpHBOH C 3TOrO MOMeHTa OyJeT ONHCHIBaTbCA ypa’ 
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;t Ja (m% — 7) + In =] 4 in Son 1 Ve 


ae 1—Van 1+Von 


is rohts fe 
+ Pot in AS = Var — 4). 7) 
lpadux y= f(t), paccauTaHHpli Aa pasiMuHbix 8, NoKasaH Ha puc. 2; 
TpeAKOM yKa3aH MOMEHT pa3pylleHHaA HHTMOuTOpa. OruyeTMBO BUHO MoBbI- 
eHHe CKOPOCTH peakuHH. OueBHAHO, YTO HHHWMUpOBaHWe cCucTembI OyszeT TeM 
omee scpPeKTHBHBIM, YeM OOJlee NO3IHAA CTAaMA peakUMH NoyBepraerca Bo3- 
eHCTBHIO. OTMeETHM, TO B MaTeHTHOM JMTepaType eCTb yKa3aHve Ha MOBBbIllle- 
HWe BbIXONOB NPpOAyYKTOB peaKIUHH MpH KpaTKOBpeMeHHOM MHMUMMPOBaHHH M0 
Xoxy mpouecca (°). Brio HaliqeHo, uTO Mp WleMOUHOM OKMCeHHM aKUmapo- 
MaTHYeCKUX YIJIeBOJOPOLOB KpaTKOBPeMeHHOe O8OHHPOBaHve KUCNOpoya m0 
XOY PpeaKUMH MPHBOANT K NOBbIMWeHHIO BbIXO,a THAPOMepeKucH MPH BbICOKOM 
ckopocTH peakuHH. KomuuecTBo MOGOUHEIX MpOyKTOB peaKUMA pu 32TOM 
yMeHbillaeTcaA. OTOT co0co6 HHUIMMpOBaHHA %KUAKOpasHOrO HW 2MYJIbCHOHHOTO 
JOKUCJICHHA YIrleBoopowa HMeeT NepCMeKTHBbI NpakTHYeCKOrO MpHMeHeHUA C 
/I[€IbIO MOBbILCHHA BbIXOJOB THpomepeKHcH. — 


= 
R | 


JIbBOBCKHH YTocyapCTBeHHbId yHuBepcuTeT B Tloctynuao 
um. Mpana Dpankoyg eg 9 II 1960 
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Jloxaanu AkawemMun HaykK CCCP 
4960. Tom 132, Ni 6 | 
PHUZHYECK AA XHMH} 


c. fr. MAMPAHOBCKHH 


NOJIAPOFPA®HYECKHE KATAJIMTHUECKHE BOJIHbI 
BOJOPOJA WH AACOPBLIVA KATAJIM3ATOPA 


(IIpedcmaeaeno axademuxom A H. Ppymkuxotm 5 II 1960) 
[Ip paccMoTpeHuM KHHeTHYeCKUX HW KaTaMTUYeCKHX TOKOB B MouAapor pacy) 
HeOOXOJMMO YUHTbIBaTh BJIMAHHe aCOpOUMM BelllecTB, yYacTBY!OWMX B Mpl) 
QJIEKTPOMHBIX XMMMYeCKHX PeaKUMAX, KOTOPaa, rpyOO roBopxA, NPMBOLUT | 
YBeJIMYeHHIO KOHIUEHTpallM BeUleCTB B PeaKI[MOHHOM IIpOocTpaHCcTBe NO Cpaij 
HeHMIO C UX KOHIeHTPauuAMH B Macce pacrBopa. IIpu 3ToM, MoMuMO OObI4HOI| 
KMHeTHYeCKOrO: WIM KaTasIMTHYeCKOrO TOKa, OrpaHH4eHHOrO MpOTeKaHHeM XI) 
MHYeCKOH peaKIHH B OObeMe pacTBOpa BOH3H JIeKTPOLa, NOABIAeTCA ONO. 
HUTeJIbHbIM KHHeCTHYCCKHH TOK, OOYCOBJICHHBIM MpOTeKaHHeM TOM 2%e peak 
c yyacTHem ajcop6upoBaHHoro BeulecTBa. HaOmogaembiii KHHeTHYeCKHM TC 
ABJIACTCA, OVCBUAHO, CYMMOH TOKOB KOObeMHOPO» H «MOBEp XHOCTHOTLO» II pOLWeccor 
PacueT M3 OMbITHbIX JaHHbIX KOHCTAHT CKOpOcTeH MpeqUlecTBYIOWMX XHMMUel 
KHX peakuwfi MO ypaBHeHHAM JIA OObEMHLIX MporeccoB 6e3 yseTa aycopOuu! 
IIPHBOJUT K 3HAYHMTeJIbHOMY 34BbILeHHIO HX BeIMUHH. . 

B HacTOAUeM COOOMleHHH Ha IIpHMepe KaTaHTHYeCKOH BOJIHbI BOMOPOR: 
BbISbIBAeMOH XHHMHOM, MOKa3aHO BJIMAHHe acOpOUMH KaTamM3aTopa Ha Be 
JIMUMHY KaTasIMTHYeCKOrO TOKA H (POPMY BOJIHbI, OKCMepHMeHTAaJbHble JaHHblt 
IIpHBeeHHble B STON padoTe, NOWyYeHbI Ha Nomaporpabe LIA Dueproyvepmert 
(‘) np 25 + 0,1° c KanlembHbIM SJIEKTPOJOM, HMEIONIMM MIpHHyAMTeMbHbIM 01 
phIB Kallenb (7). Ero xapaxtepucTuku: m = 1,52 mr/cex, t = 0,23.cexk.. 

Katauu3aTop, BbIsbIBaIOlWMH KaTaJIMTHUeCKHe BOJIHbI, CyUeCTBYeT B paCcTBOP 
B JByX (OpMax: KaTHOHHOM — KMCJIOTHOH — 3JIeKTPOXHMMYeCKH aKTHBHOH, 
OCHOBHOH, HelMOcpeyCTBeHHO He y4acTBylollel B 31eKTpOZHOM mpouecce (*). OG 
(OpMbI HAXOJATCA B MPOTOJIMTHYeCKOM PaBHOBeCHH HM COOTHOIWeHHe MeXKLY HUM 
OlpefeAeTCA KOHCTaHTOH MOHH3aNMH KaTamM3aTopa u pH cpeap. 

KaTHOHbl KaTaIM3aTopa B pacTBOpe H B aycop6upoBaHHOM COCTOAHHH 
OOUleM CJIydae JOJMKHbI Pa3IMYaTbCA NO CBOHM eNOJAPH3alMOHHbIM CBOHCTBA 
(4), Tak 4TO B CJlyy¥ae MOBEPXHOCTHO-aKTHBHBIX KaTaH3aTOPOB Ha BOWIHAaX Mp 
HeKOTOPbIX YCJIOBHAX CleqyeT OKUTaTh NOABMEHHA ABYX CTyMeHeH, OTBeUAaK 
WMX paspALy aycopOupoBaHHbIxX HU HeancopOupoBaHHbIx yacTuu. JleicTBUTed! 
HO, Ha KaTaJIMTH4YeCKOM BOIHe, BbISbIBAeMOM XHHHHOM BO,1 N pacrsope 6ypk 
TIpH KOHIeCHTpallMud XMHHHA CxyyOKOI0 4-10-4 M (npn t = 0,23 cex.) noaBas 
eTCad Meperu6, KOTOpbIi C POCTOM Cyn MpeBpallaeTca B OTAeMbHBIM MuK (puc. | 

PasqBoeHve KaTaJIMTHYeCKOH BOJIHBI XMHMHA HaGwlOaeTcA TakxKe pH I 
OaBJleHHH B PaCTBOP NOBepXHOCTHO-aKTHBHOFO BelllecTBa — GeH30cybpoHal 
TeTpasTtumamMMoHua (BCTOA). Yxe pu cpaBHYTembHO HH3KOM COjlepKaHE 
BCTOA B pacTBope HHXKHAA YaCTb KaTaIMTHYeCKOM BONHBI, HeCKOMbKO CMellL, 
ACb K OTPHIAaTeIbHbIM NOTeHUMaIaM, Pe3KO YBeJIMYMBaeT CBOIO KPYTH3HY; Mf 
yBeIMYeHHH KOHWeHTpawMu BCTOA u coxpaHeHuu MocTOAHHbIMM Cypy UP. 
pacTBopa HaOmoqaeTcA yMeHbIMeHHe OOUIeli BbICOTHI BOJHEI H ee pa3BOeHI 
(puc. 2). Huns, Coulee Kpytaad crymeHb c pocrom Cycraa HeCKOMbKO YMeH 
mlaich NO BbICOTe, MOUTH He MeHAeT cBoero Ex,, Tora Kak BepXHAA — pa 
TAHYTad — Pe3KO YMeHbIlaeTCA HM SHAYHTeMbHO CMellaeTCA K OTPHILaTeJIbHb 
noTeHumaiaM. HwKHAd BOMHa OTBeYaeT paspaALY KATHOHOB, OOpa3ylouluxca 
oObeme pacTBopa. Ora «oObeMHad» BOMHa uMeeT OOpaTuMBIit xapaxtep (°,! 
BepXuad — pacTaHyTad BowHa C XapakTepHbIM MakKcuMyMoM — o6ycaoBsel 
HeoOpaTuMbIM paspsyom (*) KaTHOHOB, O6pa30BaBLINXca U3 allcopOupoOBaHHOl 
KaTaM3aTopa («MOBepXHOCTHaA» BOA) 
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IIpu yBennuenuu Cgcrgq billie 0,07 N BeweqcTBHe TOPMOXKeHHA 3JIeKT- 
HOO Wpoiecca (°) O6bemMHasd BOJIHA TaK2Ke HaUMHaeT YMeHbIaTbCA, CTAaHO- 
TCH MeHee KPyTOH M CABUraeTCA K OTPHWaTebHbIM MOTeHUMaaM; «MOBepxX- 
CTHaA» BOJHa pH CTONb BLICOKUX Cpctsa HCUe3aeT MOJIHOCTHIO. / 
CuelyeT OTMeTHTb, UTO B OTCyTCTBHe BCTOA o6bemHas BOHaC POCTOM Cyxuy 
aHOBHTCA OTpullaTebHee (pu. 1), T. e. O6paTHMbI pa3spayq Kak Obl TOPMO3HT- 
A ACOPOHPOBaHHbIM XHHHHOM. OyHakO cpaBHeHHe OOpaTHMOl uv HeOOpaTHMOH 
OH C 6JIM3KMMM TipelebHEIMH TOKaMM MoKa3blBaeT, UTO OOpaTuMan («OGbeM- 


lft gone 


ae 


ath 


ii -18  -20 =f6 © 2-38 7) G28, -{6 -18 -20 


7 
E, 6 (nac.x.3) EG (nac.6.3.) EO (MER a 
Puc. 1. KatranuTuueckve BOJHEI Bosopoma, BLIsH-  Pyc. 2. U3menenue KaTamuTuuecKkok 
BaeMbIe XHHHHOM B 0,1N pactsope Gyphl. C,,,,, PABHEI, = BOJHBI mpu Cy. = const = 3,6- 


coorgerctzeHHo (B 10-4 M): 1 — dou; 2—0,34, 3— 10-5 M or Cgctoq (B 10-2 = M): 
0,50; 4— 0,79; 5 — 0,93; 6— 1,04; 7— M28 & — ye 0; Pye 0,92; ona 1,82; 77h ad 
4,4; 9 — 1,6; 10 —1,8; 11— 2,0 21615) (F834: 6 — 4,62; Te 
6,72; 8—7,9;9—10; 10 —dou— 

0,1 N pacrsop 6yppl 
Had») BOJIHA, BbifeAeMaA M3 OOWLeEFO KAaTaJIMTHYeCKOLO TOKAa JelicTrBuem BCTOA, 
pacnomoxeHa Mp MeHee OTPHIaTeJIbHbIX MOTeHIMamax, vem HeOOpatumas (°). 

Pa3BOeHHe KaTaJIMTHYeECKHX BOJIH BOMOPOWa HaGOMaeTCA JOBOJIbHO PelKO. 
Heo6xoyuMbIMH YCOBHAMH JIA S9TOFO ABJIAIOTCA CPaBHHMble BbICOTbI «MOBepX- 
HOCTHOL H <OObeMHOM» BOJH HM HaxoxwkyeHve Ey, nocmeqHel B ONpeleseHHOM 
Y3KOM MHTepBale MOTeHUMaJIOB BOJIM3H MaKCHMyMa «MOBepXHOCTHOH» ‘BOJIHBI. 
Cxema o6pa30BaHHA «{BOHHOM» KaTaJIMTHYeCKOH BOJIHbI NpHBeleHa Ha PHC. 3. 

Kak lpaBus0, pa3qesieHHA KaTaJIMTH¥YeCKHX BOJIH He MpoucxoqNT u Had- 
JNOaeMble BOJIHbI ABJIAIOTCA CYMMAPHbIM TOKOM -OObeMHOM H TMOBepXHOCTHOH 
BOJIHBI. 

Jina KaTasIMTHUeCKHX TOKOB, OJIM3KUX K MpeevIbHOMY, T. e. KOrya MpakTH- 
YeCKH He CKa3bIBaeTCA OOpaTHad XHMMYeCKad peakuMA (°), IPpHBOLAWLaA K HC- 
Ye3HOBeHHIO KATHOHHOM (POpMbI KaTaJIM3aTOPa, MOXKHO HAalMCaTb. . 

inp = io6 + inos = SF RywrC [DH"]s + sF RT [DH"]s, eh) 

hye s—nopepxuocTh 9sleKTpoya; F —uuco Papages; [DH*]s u C — xon- 
WeHTpalnH y  MOBeEPXHOCTH 9JIeKTpofa MOHOPa NPOTOHOB HU KaTaJIMsaTopa 
(mpeyqnoaraerca, 4TO paBHOBeCHe B OObeME CHJIbHO CJBHHYTO B CTOpoHy 
OCHOBHOH — HeaKTHBHOM — PopMbI ero); py— TOJIHHa peaKIMOHHOTO CJIOA, 
B KOTOPOM mpoTeKaeT OObeMHad MpemwecTByloujan peakuua (’, *,*); ky u 
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kl— KoncraHTbl! CKOpOCTH MpHcoeqHHeHHA MpOTOHa K KaTaJIM3aTOpy B P 
eTpope M B aycopOupoBaHHoM COCTQAHHH, coorgercrBeHHo; I’ — KoJIHGeCT! 
ancopOupoBaHHoro KaTaMsaTopa. OObemMHbIM KaTaHTHYeCKH TOK — 1 
B“(1)— aH (°) Ha OCHOBe KOHMeMMM peakUMOHHOTO COA (7, 8), oqHaKo a 
paccMaTpHBaeMoro cIyyad TOUHNbIM pacdeT IpHBOAMT K MpakTHyeCKU TaKON 
Ke BbIpaxkeHHlo (ypa 
/ HeHve (49) B (°)). 

Jaa BropoH kat 
JIMTHYeCKOH BOJIHbI X 
HHMHa (KaTaJIH3 a3 
TOM XHHYKJIHAMHOBOI 
ampa) B O,IN pa 
TBOpe Oypbl H3 OMB 
HbIX J@HHbIX Haier 
to6/Cxun = 43 pa/Ma 
IIpu ucnob30Bi 
HHH (WIA pacueTap 


Puc. 3. Cxema o6pa3opaHua AByX MMKOB Ha KaTaNWTH- 3HaYeHHA KOSPDUuLHel 
yeckoli BouHe. a@—oOpaTuMaax («oObemHad»), 6—«agcopo- pag Wupdy3suu XHHHE 
WHOHHasS», @—*CyMMapHad BOsHA. Eee — E#®°6P apy, co-  — 5.4. 10-8 cm?/cel 
OTBETCTBEHHO=(B MB): 1 — + 30; 2——30; 3——5b; HaliJleHHOrO H3 mug 
Mean axe oe (py3HOHHOrO TOoKa eI 
BOCCTaHOBJIeHHA = (1 

Scp = 2,5-10°% cm?, [OH ]=1,7-10 uu konctTanTs! HoHM3alnu XHHMH 
K=1,1-10% 8 mnpegnonomwenuu, aro DH*=H,O, uz (1) Haligeno k; = 
= 1,6-10® cex? (momb/a)?. 
Ec IPWHATb, YTO KOHCTAHTbH] CKOPOCTH B3aHMOJeCHCTBUA KaTaJH3aTope 
HaxXOJAWerOCcA B paCTBOpe UH B alcCopOHpoBaHHOM COCTOAHHH, C MOJI€KYJIaM 


BOJbl OJIM3KM, T. e. ki =k, TO H3 3HAYCHHA MAKCHMAJIbHOTO TOKa oOme 
KaTaJIMTHYeCKOH BOHbI (6,2 wa) MpH Cyuy = 3,6-10°M no (1) monyyaete 
nia [ spemmunna 2,1-10°% r-monp/cm?. MaxcuManbHoe 3HaveHue I (I) 
oTBeyalollee HACbILIeCHHIO MOBepXHOCTH 9JleKTpoga, paBHo 4,4-10°1° (44 
Torga Kak I, HaliqeHHOe M10 MaKCHMaJIbHOH BbICOTe acOpONMOHHOH mpez 
BoHE! BpauuKku (1?) nepea aucddy3HOoHHOH BOJHOM BOCCTaHOBJIeHHA XHHMHA 
OKa3aliocb paBHbIM 1,3-101° r-mMomb/em?. TIpuuumaa TI.) = 4,4-10°, naxc 
UM, YTO 3aMOJIHeEHHe MOBepXHOCTH IIpH yKa3aHHBIx ycuoBuax (E = 1,91 
OTH. Hac. K. 9 H Cyyy=3,6-10°M) coctaBaser %, =T/To = 0,001 
T. €. MOBEPXHOCTb 3aMOJIHeHa JIMIIb Ha ~ 0,2%. PaccmatpuBaempili aycope 
WHMOHHbIH TpOuecc HMeeT MeCTO, OYeBHAHO, IPH 3HAYMTebHO GOomee OTpUHIé 
TeJIbHbIX MOTeHWMaax, YeEM «NHK JecopOuny», OTBeuaIOUMH, Kak mOKa3aH 
A. H. ®pymxunpim (7%), MakcuMasmbHomy 00/0E. 

CreuwasbHBIMA OnbITaMH G6bWIO YyCTaHOBAeHO, 4TO acopOiMA MpoLyKT 
BOCCTAHOBJCHHA XHHMHA (10 H3OXHHOMMHOBOMy safpy (1°)), T. e. npomyKT: 
BbISbIBAIOMerO PaCCMaTpHBaemy!O KaTaJIMTHYeCKy!O BOJIHY, MOZYHHAeTC 
S-oOpa3Holi usoTepme agxcopOunu A. H. ®pymKuna (4). Bennuuna arrpai 
WMOHHOTO dbakTopa OHaKO, B JaHHOM cJlydae HeBeMKa, Tak 4TO u3 
TepMy aycopOuuu PpyMKuHa MOXxHO 3aMeHuTb M30Tepmoli JIaurmiopa: 

=a hea 

Bese lle/Veo == gee (: 

(roe 6 u T,—pasnosecuble 3HayeHHa) UM JIA JabHelimux pacueToB Bo 
MOJb3OBATbCA Pe3yIbTaTamMM paOorTs! Jlenaxea u Maiixa (15). 

IIpuHuMas B KayecTBe NepBoro IIpHOmMxKeHUA, UTO Ha Kale nocruraerc 
aNCOpOUMOHHOe paBHoBecne, T. e. y’ = T/T, = 1, Haxoqum u3 (2 
B’ = 0,05 mmonb™ u $’C (nau C°/a no o6o3HayeHHaM (75)) = 0,0018. Ucnox: 
3yA aTy BeMUMHy lo puc. 4 padorni (1°), HaxoquM 3Ha¥eHHe y, = T/T.=0,08 
H jlocule BHeCeHHA B Hero NONpaBKH Ha OOMbUTyIO yem B (15) BennunE 
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WOnk op 


ID/Poo (1,25-10* cm4/cek-Moub) NlowlyaHM BTOpoe MpHOuMxKeHHE ty” =.0,069; 4 
), = 9,,/y” = 0,026. Mogctapnaa sto sHauenve 9, Bi(2), Haxoasa B” H BHOBb 
OBTOpHA Bech XOX pacueTOB, HaxogJM¥M oKOHYaTebHO: B =[0,9 mMoumb?, 
y= 0,069 u 0, = 0,026. Stu yanupe noKa3piBaior, YTO_B paCCMaTpHBaeMbIxX 
CNOBHAX  afCOpOUHOHHOe paBHopecue 
ocTHraeTcaA JIMUib Ha ~7% (y~0,07)*. 
pu yBesIM4eHHH BpemeHu afcopOuun t 
elmuuHa Yy, a cCweqoBpaTembHo un TI, 
OJKHbI BOSpacTaTb vw 0 (1) npu 3ToM 
QJDKCH YBeJIHUMBATbCA Jpop. JevicrBu- 
@JIbHO, KaK BHAHO W3 pyc. 4, Ip u3Me- 
HeEHHM BBICOTbI PTYTHOTO cTo6a Ha6wI0- 
WaeTCA 3aMeTHOe H3MeHeHHe aycopOmHOH- 
HOM KaTaJHMTHYecKOH BoAHbI. [loaBseHuem 
HW YBeEJIMYCHHeEM ino, MOXKHO OObACHHTD 
WM BO3pacTaHHe BOJIH c pocrom ¢ mp 
KaTaiv3e WMpHyuHoM (1%,°) uw ~apyrumn 
BelllecTBaMn (1°), 

Benmmunna £8, Kak moka3gam A. H. 
/Opymxun (1°), pesko magaer pu yBeuu- 
‘YeHHH KaTOZHOrTO MOTeHIMasa, MosTOMy 
| JI MHOTHX BelleCTB, KaTaHTHUeCKHe 
BOJIHbI KOTOPbIX HaOOaloTcA pH MeHee 
KaTOJHbIX NOTeHWMayax vem 2-a BOJHA 
|XHHHHAa, CNelyeT OKUMAaTb 3HadvTebHO 
~Oolbummx sHayeHHl 6, a cmeqoBaTebHO 
mm) y wu VT, tak yo ANA ux BOUH 
inop HA HECKOJbKO MOpAAKOB OuDKeH ee. 

TIpeBbllaTb io6. Ecnu mpuH atom yl, “40 a0) acu 
TO KaTaJIMTHUeCKHe BOJIHbI He 3aBHCAT OT EL O(HOCH DO) 
BBICOThI PTYTHOTO cToOa. 

CnenyeT OTMeTHTb, 4TO M3MeHeHe B fe 4. : RE RS ee oe pal 

c noTenumaom (38) saBaserca MpwunMHow = ~x#H i Ny 
(cm): 1 — 100; 2— 90; 3— 80; 4— 70; 

CHWKCHHA TOKa Ha KMHETHUeECKHX H KatTa- -5 —60; 6 —50; 7—40 (neucnp.) 

wMTMYecKuX (°) BomHax; (1°). 

AstTop mpw3HaTeeH akayemuxy A. H. ®pymxkuyny 3a MomMoulb B_ padoTe 


HO, 


UuctutytT anexTpoxumun Axafemun HayK CCCP Tloctymuaio 
20 I 1960 
UucrutyT opranmueckoli xumun um. H. J. Semuuckoro 
Axkajemun HayK CCCP 
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.B. IU dacman, Sas. ma6., 22, 131 (1956). 72 E.M.C 6eu, H.C. Kapen- 
B. ma6., 15, 1299 (1949). *C. I. Matpauosexkui, JAH, 114, 1272 (1957). 
.S. Hush, Zs. Elektrochem., 61, 734 (1957), 5C.Ir.Matpanuosexkuih, JAH, 
294 (1958). *&® T.A.Kpwkosa,C.¥.Cuuakosa,T.B.Apegpbesa, Moan- 
auueckuit metog, M., 1959, crp. 689. §®R. Brdiéka, K. Wiesner, Coll., 12, 
1947). § D. Kern, J. Am. Chem. Soc., 75, 2473 (1953), ® A. KoytTewKuia, 
auyum, C.T, Mai#panoscKkuh, KX, 34, Nod,651 (1960). I. Bartek, 
ernoch,F.Santavy,Coll., 19, 605 (1954). ™%B.E.Conway,J.O. M. Bo- 
is,B. Lovreéek, Proc. VI Meet. Intern. Com. Electrochem. London, 1955, p 207 
rdiéka, Coll., 12, 522 (1947), ™%A.H. ®pymKuu, B.C. Baronuxkuan. 
oda, Bb. H. Ka6auos, Kunetuka aieKTpogupix mpoueccos, M., 1952, crp. 41, 
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‘lornagn Arxagemuu nwayrx CCCP 
1960. Tom 132, N 6 


PH3HYECKAA XUMH} 


HW. E. HEMMAPK, B. M. 4UEPTOB, P. 10. WIEMH®AMH u H. C. KPYPJINKOBA 


CMHTE3 CHEWMPH4ECKMX CHJIMKATEJIEU NYTEM 
MOJAM®NLHPOBAHHSA UX MOBEPXHOCTH 


(ITpedcmaeaeno axademuxom Me Ma J[y6ununoim 22 II 1960) 


XUMM4eCKOe MOANPULNPOBAHve MOBePpXHOCTH THApaTHpOBaHHIX cuMMKary 
JieH HM BbICOKOAHCNepcHoro HeNoOpHcToro KpeMHe3eMa IlyTeM 3a4MeHbI THAPOKCH I) 
HbIX IpyMM Ha pa3/M4Hble paluKaJIbl He COOOULaeT HM CBOMCTBA CeJIeEKTUBHI 
cru. Ha Takux MOZMULMpOBaHHbIX OOpa3swax, XOTA HM B Ppa3HOH CTeMeHH, yMeH) 
wlaeTcd acopOuMvA KaK MOJIAPHbIX, Tak M allOJIApHbIX BelllecTB ('~’). Mexyz 
TeM IIpuaHHe CHMKarediO APKO BbIPaxXeHHOM CeJIEKTHBHOCTH B OTHOWeHHH a) 
COpOlMM TeX HJM HHbIX BelLeCTB MOF10 Obl 3HAYHTEJIDHO paCclIMPHTb BO3MOXKHOCT 
ero IIpHMeHeHHA. | 

B HacCTOSleM HCCeqOBaHHU MbI MOcTaBHJIM Mepey Cobo 3anayy, MpoBecT 
XHMMHYeCKOe MOJMHUMPOBaHHe CHIMKAareA C WebIO MpHaHHA eMy OCHOBHBI 
cBolicTB. Takoe MO_HdUIMMpOBaHve OKHO Obl Obl OOYCOBUTb H36upaTedE 
Hy!O amcopOuulo BellleCTB KHCMOrO XapakTepa, KOTOpblecma6o amcopOupyroTc 
Ha CHuluKarese. Cop6eHTbl C OCHOBHBIMM CBOHMCTBAMH MOryT HaHTH Takxe TIpy 
MeHeHHe B KauveCTBe KaTaIH3aTOPOB peakUMH AeruapHpoBaHuA U Op. 

B (8,°) u36upaTembHOCcTh eHCTBHA CHMKaremA Oblua MOCTHTHYTAa Hacbillle 
HWeM TloceqHero BOJAHBIMM pacTBOpaMH aMMMaKa HM 9THWeH{MaMuHa. Tako! 
CHJIMKaresb, COJepKallluli Ha CBOeH NOBepXHOCTH aMuHOrpynny, o6maqant co 
COOHOCTbIO KOOPJHHAMMOHHO CBA3bIBaATb JJICMeEHTbI, OOpasylOlllwe AaMMMaKaTE 
(Cu, Zn, Co u gp.). Pa6otramu ('°-!%), a TakxKe Hallet ma6opaTopuu Oblma HO 
Ka3aHa BO3MOXKHOCTh BBeeHHA B CHJIMKaresib OPraHHyecKHX OCTATKOB C MO 
MOULbIO peakUHH STepuduKkaynn. Mbl Mosaranu, uTO, IpHMeHAA IA sTepudu 
KallHH CNMPTbl, COsepxallive amuHorpynny (1%), MO*xHO COOOIWIMTbh CHIMKaredi 
OCHOBHbIe CBOMCTBAa. B aHHOM HCCJIeEIOBaHHH JWIA STOW Wes Obl UCMOMb30BAal 
PA AMMHOCIHPTOB C Pa3IMYHOH CTeMeHbIO OCHOBHOCTH (MOHO-, JM- U TpvaTaHON 
aMMHbI). Bo Bcex cilyyaaxX, Kak HaM IIpelcTaBAOCb, B3aMMOelCTBHe CHI 
KareJid C AMHHOCNHPTaMH JOJUKHO ObIIO TpoTeKaTb CorsmacHO peakIMAM: 


| | 
Mee Chia oe eee 


l . 

miele Hea te Fro EN Iso aren eter: 
O a NHS “0 NH + 2H,O 
le He Ue 

Tst OH “HOLS CH. 2CHs -E Si7 2 6 BACH a iery 


| 
i—OH HO—CH2,—CH, — Si—O— CH, —CH, 


O 


vA 
| 

i—OH HO—CH,— CH, — Si—O— GH; — CH, 
| 


| 
S 
| 
O 
Le | 
7 OH + HO— CH; — CH, — N > — Si— 0 — CH, — CH, — N + 3H,0 
O 
| 
S 
| 
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|HakO IPH 3TOM CJleyeT yuecTb BOSMOXKHbIe CTepHueCKHe 3aTPYAHEHHA, BCIeL- 
Me “ero, BEPpOATHO, He BCe THAPOKCHVIbI WH-, a OCOCeHHO TPH3TAHOaMUHa, 
JeKaloTca B sTepuduKayuto, Ilostomy mpwBeyeHHble peakuMH MOryT sAB- 
TECA JIMIMb CX€MATHYCCKUM U3800paxKeHHem Mporecca. 

JA XMMM4eCKOrO MO_uULMpOBaHuA MpuMeHAUCh THApaTHpOBaHHble 00- 
subi KPyMHONopHcToro cCHuHKareid. AMMHHPOBaHve MpOBOAMOCcb JBYMA 
TAM: B KONOe C OOPaTHEIM XOJOAMILHUKOM IIpu Temneparype 100—160° C 
B aTOK Jape mpH 160—250° B Teyenne 2—5 uac. CunuKaresb, NOJBeprHyTHl 
KOH OOpadorKe, OTKayMBasIca B BaKyyMHOM wKkadby mpu 100—180° u naBue- 
uv 10-* mm B Teyvenue 2—6 yac. 

Mozudunpopanuble cuuIMKareiM aHanu3sMpoBamucbh Ha cofep»xKaHve B HUX 
MHOCNMPTOBBIX rpynn. J,1a sTOH WemM HaBecKa OOpa3ila 3a/MBalacb U3OBIT- 
M THTpOBaHHOrTO pacTBopa comsaHoli 
enmoTbt. Ilocue BcTpaxuBaHUA pacTBop 
JeNAICA OT OOpasia HU OTTHTPOBLIBAICA 
emoublo MO mMeTuupoty. Jina ucxon- 7 


mM fe 


mM fe 


SY ee 
Ly 0 0 200 300 400 500 wMn 


Puc. 1. Usorepmer agcop6unu mapos 
MeTHJIOBOrO CIMpTa Ha ucxofHoM (/) 
MU) MOAMPHUHpOBaHHOM MOHOSTAHOJI- 


Puc. 2. U30Tepmpl apcop6uuu yKcyc- 
HOH KHCJIOTbI M3 pacTBOpoB B CCl4 Ha 
ucxoyHoM (/) 4 MogucdHUMpoBaHHEIX 


CHJIMKaresax: 2 — 1,75 M9KB/T 

CeHaNHe-rpynn; 3 — 1,75 MoaxB/r 

(CoHa)sN-rpynn; 4—3,3  moxB/r 
CoH,N He-rpynn 


aMHHom (2) cusmuKaremax 


ibIX H AMHHHPOBaHHEIX OOpa3ilOB ObIIM CHATbI H3OTeEPMbI aycOpOuMH MapoB 
(CTHJIOBOFO CIMPTa, HITMMAMUHA, yrvieKHCsIOrO ra3a HM YKCyCHOM KHCJOTHI U3 
JACTBOPOB B YeTEIPeEXXJIOPUCTOM yrulepoye. Bce H30TepMbI CHHMaJINCb pu 20°. 
Ipu o6pa6OoTke cusIMKaresA 3TAHOJAMMHAMH HM JWIMTeJIbHOM OTKaUKe B BakyyMe 
pu 100—180° Ha nopepxHocTH cuuIMKaremn ynep2xkuBanocb 1,2—13,5 moxB/r 
TaHONaMuHa. CrelMaIbHbIMH ONbITaMH MO JecopOuHH AaMHMHUPOBaHHbIX CHJIN- 
caresieH OTKAUKOli UX B BakyyMe mpH 10-° mm u 200° Obl0 NOKa3saHO, 4TO Hal- 
joee MpouHO yyepxuBatoTca 1,2—1,75 maKB/r 9TAaHONaMMHAa, KOTOPble, He- 
OMHEHHO, CBA3AHbI C MOBepXHOCTbIO CHJIMKaredA CHJIaMH XMMMYeCKOTO Cpor- 
TBA. DTO MOKET CJYRUTH MOATBepKAeHHeM MpMBeeCHHOTO HaMH paHee MeXa- 
IM3Ma aMHHUpOBaHHA. 

Ha puc. | mpegcrapuieHbl HauasIbHble yuacTKH M30TepM afcopOuMu MeTHUIO- 
30rO CIMPTa Ha aMMHUPOBaHHOM M MCXOAHOM OOpasiax cuwuKarema. Kak Bug- 
10 U3 prc. 1, aMMHHpOBaHHe CHMKaresA AMMHOCIMPTOBLIMM TpyllaMu, KaK- 
[ B Clydae MOAUMUIMpOBaHHA JIOObIMH A PYrHMM OpraHHyecKMMH payuKalaMu 
1-7) TIPHBOJHT K CYIeCTBEHHOMY YMeHbINeHHIO BeJMYMHbI acopOuMH B Ha- 
AIbHbIX yYaCTKAX H3OTEPM HM K CMeLLeHHIO OO/IACTH OTHOCHTEbHIX JaBJeHHH, 
OOTBETCTBYIOULHX Pe3KOMY MObemMy cpefHUX uacTell usOTepM B CTOpoHy Govlee 
BICOKUX OTHOCHTe/IbHBIX aBJeHuu. Takoe CHW2KeHHe afCOpOlMH CBA3aHO C 
MeHbINCHHEM JOHOPHO-aKUeNTOPHOTO B3aHMOJeHCTBUA MOJIeKyJI MeTHJIOBOrO 
TMpTa C MORUPHIMPOBAHHOHM NOBepXHOCThIO CHIMKareA. 
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CHbI H3OTEPMEI, aLCOpOUMH YKCYCHOM KACAOTHL a D 
TBOpOB BCCl, Ha HCXOQHOM Hi aieeimennema se rstr sf mete 

uc. 2, BBeeHMe B CHIMKareib Opr ‘ | 
essence es oe ajcopOuMH yKCYCHOM KUCJIOTEI. Aas Stes . ee 
cojlep»KaHveM aMMHa 9TO pasJIMdHe B ajcop OMMOHHEIX ane : : or €! 
6omee pe3ko (KpuBble 2 u 4). [lpu ofMHaKOBOH mein sie j cg ae | 
TepMa ayCcOpOlWMH yKCYCHOM KUCJIOTHI AA odpasila, oOpa oe a 2 a 
AMHHOM, pacnosioxKeHa Bblllle H30TePMbI, CHATOH Ha OOpa We, re ont 
HOM MoHOSTaHOJamuHoM (KpuBble 2 u 3). IIpu mepexoxe OT ucxomHOr a f 
(PUILMpOBaHHOMY CHJIMKareito HUN TakxKe yBelMueHHe aycopor 

a, KaK 3TO BHAHO 3 PHC. ov. 

geri mt ObIIO BLISICHUTh, Kak aMHHMpOBaHHe ere cea | 

ajlcopOmuu BellleCTB OCHOBHOrO XapaktTepa. C STO WesIbtO ObIJIM CHATHI P| 


Ha puc. 2 mpegcraBil 


aM fe if 
4 J 
J 
2 Be 
—_— 
L | ! aS ) Seen) 7 
4 
20 40 60) =80) 00 120 «140 HM 0/ 2 @3 a4 
p 
Puc. 3. Msorepmbi ancop6uuu yruiekucsoro Puc. 4. Usotepmpr aycop6.(uu MapoB AH9T! 
raga Ha ucxoHoM (/) u Mo,uduuNpoBaHHom aMuHa Ha WCXofHoM (/) u MoAMcuLNpoB: 
MOHO9TAHOaMHHOM (2) cuduKarenax HBIX  CHJIMKaremax: 2 — MOHOSTAHOJAN 


HOM; & — Tpu3TaHOJaMHHOM. Cojlep2xat 
AMHHOCIIMpTOBLIX rpymn 1,75 maKB/r 


aCOpOUHH JHSTHaMHHa Ha HCXOAHOM H AaMHHMPOBaHHbIX OOpaswax. OTH ux 
TepMbl IIpefCTaBJIeHbI Ha Puc. 4, 43 KOTOPOrO BHAHO, YTO MpH Mepexogze OT } 
XOJHOrO K AMMHMPOBaHHOMY CHJIMKaredio afCcOpOluMA JMSTHaMHHa CHJIb 
yMeHbulaeTca. OcoOeHHO pe3kO CHM KaeTCH acopOuuA WIA OOpasia, O6pabore 
HOTO TpH9TAHOaMHHOM. 

YKCyCHad KHCIOTAa, KaK H3BeCTHO, aycopOupyeTcA Ha CHJIMKarese C OOF 
30BaHHeM BO,OpomHOH cBa3H (1°). B cayuae aMMHUPOBAHHbIX CHJIMKareseli 
COpOUMOHHaA CBA3b C YKCYCHOH KHCOTOH 3HAaUHTebHO MpouHee. OTO u of 
CJIOBJIMBaeT NOBbIMIeHHe ayCOpOMMOHHOTO NOTeHHMaa AMMHAPOBAHHO"O CHy 
Karelia B OTHOWeHHH YKCYCHOH KMCJIOTLI H yBeIM¥YeHHe ee aNCOpOUHA pH I 
pexoye OT HCXOqHOrO K aMHHMpOBaHHoMy cusiMKarevuo. IloppitieHHaa aycof 
IMA JBYOKHCH yrulepoya TakxKe 0083aHa OCHOBHbIM CBOHCTBaM AMMHAPOBAaHHC 
o6pasia. Takum o6pa3om, B OOOMX Cyyadx Ha MOAMPUUMpOBAHHbIX CHIMKa 
JIAX UMeeT MecTO XemocopOunsa. IIpounocTb NocwleqHeli pacTeT c pocTom ile 
HbIX CBOMCTB NoBepXHocTH. IIpu Nepexoye OT NepBHYHBIX K TPeTHYHbIM aulud 
THYeCKHM AMMHAM MX OCHOBHbIe CBOlcTBa ycuuBaloTca (1°). STO OObBACHS 
Oovlee BbICOKOe PaclOsIOKeHve U3OTEPM aNCOPOMHH BeLLeCTB KMCJIOrO XapakTe 
Ha CHJIMKareJle, AMMHAPOBaHHOM TPH9TaHOJIaMHHOM, MO CpaBHeHHIO C acoy 
whe Ha OOpa3lax, MOLMPHUAPOBAHHbIX MOHOSTAaHO/IaMHHOM. 

nA [MSTHaMuHa, OOlaqalollero OCHOBHBIMM CBOMCTBaMH, aMHHOrpyl 
He ABJIAIOTCH AKTHBHbIMH aJCOPOWUMOHHbIMM WeHTPpaMH, BCJIeCTBHe yero Hi: 
JuOaeTCA YMeHbINeHHe aCcOpOWuMH NoceqHerO Ha AMMHMPOBAHHbIX CHIMKAa 
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fix. Borxytaa dopma usorepmbl agcopO6uun AusTHaMMHa Ha o6pasue, OOpa- 
PPTaHHOM TPHSTAHOJAMHHOM, CBUJeTeJIbCTBYeT O Upe3sBbIUaHHO Ca6OM B3aHMO- 
FreHCTBHM ajlcopOaTa c aycop6exTom. Takum o6pa30M, MIpMBeyeHHbIe TaHHEIe 
OKA3bIBaIOT, YTO NYTeEM MOANUUMPOBaHHA MOBepXHOCTH CHJIMKaresA OpraHn- 
fOCKUMH PalMKaaMH C OMpefeueHHbIMH (pyHKUMOHAJIbHbIMM TpyIaMH MO2KHO 
ipuyarb eMy ciemuduyeckve acopOuMoHHble cBolictpa. 3aMeHa FruApPOKCHuIb- 
#HIX TPM MOBepXHOCTH KPeMHe3eMOB PayuKasaMH C KMCOTHBIMH OCTaTKaMH, 
HeCPOATHO, IIpHBeweT K NOMyYeHHIO H38OuNpaTeJIbHOrO aycopOeHTa MO OTHOLIeHUIO 

OCHOBHBIM BelleCTBaM HM CO3aHHtO HeHaOyxXalollero HOHOOOMeHHUKA Ha OCHOBE 


WIMKareda, OTUM NYTEM MOXHO OyeT TakxKe CO3LaTb M3OUPaTeJIbHble KOHTAK- 
bl KHCJIOTHO-OCHOBHOTO KaTasu3a. | 


WuctutytT dusuueckol xumuu Tloerynuuo- 
um. JI. B. IlucapxescxorofAKanemun Hayk {YCCP 20 II 1960 
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Jlonrnagn Axagemun nayx CCCP 
1960. Tom 132, N 6 


PH3HYECKAA XHMH' 
10. B. MJIECKOB 


POJIb HEOCHOBHbIX HOCHTEJIEH TOKA B IMPOLECCE 
AHOJHOrO PACTBOPEHHS JJIEKTPOHHOrO TEPMAHHA 


(I1pedcmaenexno akademuxom A. H. Ppymkunoim 12 II 1960) 


UccneqoBaHuaA aHOJHOrO pacTBOpeHHA TepMaHHA MoKasaJiH, ATO ITOT Mpt 
wecc mpoTeKaeT c yyacTHem JbIpoK. IIpH RocTaTOUHO BbICOKOM MJIOTHOCTH TOK 
aHOJHOPO pacTBOpeHHA repMaHHA 71-THNa, B KOTOPOM JbIPKH ABJIAIOTCA HEOCHO 
HbIMH HOCHTeIAMU,rpaHula TrepMaHHH — 3uIeKTPOJIMT ABJIAeTCA CBOeroO pO 
KOJIJIEKTOPOM JIbIPOK, MpHueM MMeeT MECTO «yMHOKeHHe TOKa» Ha KOJJeKTOP' 
CBA3aHHOe C yuaCTHeM B PeaKIUMH HW CBOOOAHIX JJIEKTPOHOB MOJyYMpOBOLHHKé 
Jipyrumu ciopaMy, MepexoqAliui B pacTBOp aTOM repMaHHA Mepeaer deKTPC 
HbI OJHOBPeMeHHO B BaJIeHTHYIO (QI Yero HeEOOXOAMMbI AbIPKH) H B CBOOOLHY! 
30HbI. CyMMapHoe ypaBHeHve peakiuH (B KucIOH cpege) Ge + x © + 3H,0- 
—H,GeO;+ (4—x)6 + 4H. Jaa xosppunuenta yMHOKeHHA TOKAa ag = 4/ 
(paBHOrO OTHOWIeHHIO IipefesbHOFO TOKa AaHOAHOrO PpacTBOpPeHHA K MpejeJIbHOM 
TOKY Judpy3uu ALIpOK u3 OObeMa NOMYNpOBOAHHKA K eFO NOBePXHOCTH) Pa3Hbl 
ABTOPbI a): IIPHBOLAT 3HayeHHA OT 1,3 704,4. Blu chemaHbl MOMbITKH CBA3AT 


BeJIMYHHY 4 C TOM WAH HHOK MOMeKyAPHOH cxemoH peaxuuu (°,°). Sanaue 


HacToAleH padoTbl ABIAJIOCb H3yYeHHe 3ABHCHMOCTH Gp OT YCMOBMH aHOHOr 
pacTBopeHua repMaHHaA. 


MeTOAHKASKCNeEPUMeHTA 


Jia u3MepeHuA @’ MbI BOCNOb30BaIHCb METOJOM, Mpelox*KeHHbIM Hpi 
TeHoM HM Tsppettom (*). QieKTpog 3 9JIEKTPOHHOTO repMaHHA C YJeIbHBIM CC 
TpOTHBJIeHHeM 3 OM-CM HM Fudpy3HOHHOH AIHHOK AEIpOK 0,7 MM ObIJ BbITOT 
HeH B BHe TOHKOrO (TOMMHOK oKONO 0,1 MM) qHCcKa QuaMeTpom 8 MM, H 
OHOM CTOpOHe KOTOpOrO HaxogMJICA p—n-Mepexox, a Apyraa cropoua Morpy 
*Kaslacb B pacTBop. Ilo OKpyxHOCTH JeKTpORa pacnosOKeH KOJIbUeBOH OMY 
yeCKHH KOHTAKT, MpHMaaHHbIit O0BOM. KayecTBO KOHTAaKTOB MpOBepsAsOCh CHF 
THEM BOJIbTaMIepHbIX XapaKTePHCTHK B MOCTOAHHOM M NepeMeHHom Toke. IIc 
BePXHOCTb 3/IeKTpOMa (3a UCKJIOUeHHEM yuacTKa, MOrpyKeHHOrO B 3/IeKTPOMH1 
Oblla M3OJIMpOBaHa C NOMOMLbIO yMCcTOrO Mapaduna. Ilnomagb nmopepXHOCT 
pasyema repMaHul — pacTBop cocraBsasana 0,25 cm?, nmomMalb p—n-nepexoy 
0,2 cm®. AnoqHOe pacTBopeHve repMaHHA MpOBOLUNMOCh pH MOCTOAHHOM MC 
TeHIMasle, COOTBETCTBYION[eM IpesesIbHOMY TOKY PacTBOPeHHA; B KayecTBe MC 
TeHIMOCTATA MbI HCMOMb3OBAaIM SIEKTPOHHBIM NomAporpad I9-312. C nomomyy! 
p—n-llepexojla, BKJIOYeHHOTO B IIPOMyCKHOM HallpaBsleHuH, ocyulecTBA IAC 
HH KeKUMA B OONaCTb n-THNa JbIPOK, KOTOpble AuphyHIMpoBasM K MOBepXHOCT 
pa3qeja repMaHuli — pacTBOp HU yuaCTBOBaJIM B peakIMu pacTBopenna. Y BemMuE 
HHe TOKa aHoyHoro pacTBopeHua AJ, B 3aBHCHMOCTH OT TOKa MHKeKUMU J 
3allHCbIBaIOCb aBTOMaTHyecKu*. M3 NomyyeHHbIX JaHHbIX MbI paccuHTEIBad 
BeIMuHHYy Kooppumnenta ycuieHua No ToKy «4 = d(A/,)/dI, Hawiei cucTemMb 
KOTOPbIH MO?KHO 3allMcaTb B chopMe a = ya’, rme y — acbcbeKTHBHOCTb 3MH1 
Tepa (OMA AbIPOUHOTO TOKa B TOKe p—N-Mepexoga), 8—Kosppunnent npony 


2 : 
Jaa Oombuleit TOHHOCTH MbI M3MepsasIH: Ha onsite He A/y, a BenuunHy AI, — f, (lyTeM Cc 


OTBETCTBYIOUCTO YyCTpolicTBa S/leKTPH4eCKOH CXeMbI), T. €. YBeMUeCHHe 9eKTPOHHOrO TO! 
yepe3 MOBEPXHOCTh 93IeKTPosa. 
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HHA (JOJIA MHXXCKTHPOBAHHbIX SMUTTePOM JIPOK, KOTOPble MOCTHTAlOT KOWI- 
KTOpa, He peKOMOMHUpysA), %’— KoadpuuNeHT YMHOXKeHUA TOKa Ha KOJWIeK- 
pe (yBemmueHve OOpaTHOrO TOKAa KOJIeKTOpa Mp yBeJIMYeHHU TOKAa JLIPOK Ha 
uHuuy). B mmOcKOCTHEIX TpHowax aHasOrMyHOl KOHCTpyKuWMu adctpeKTHBHOCTb 
uTTepa y M KoopiuyweHT Nponyckanua 8 BecbMa OM3KU K 1, Tak 4YTO MOTOK 
*KeKUMA JbIPOK Ha NOBepXHOCTb repMaHult — pacTBop Cc TOYHOCTHIO 2—3% 
BeH IIpolmycKHOoMy TOKy p—/n-nepexoya /,. CKopocTb NOBepXHOCTHOM PeKOM- 
Halu Ha rpaHulle repMaHHuli — BOJHIMT pacTBOp HeBeJIMKa, KaK 9TO CulelyeT 
mutTepatypbl (*,°) H HalllMX KOCBeHHbIX JaHHbIX. CleqoBaTebHO, H3MepeHHan 
a ombite BeruunHa d(A/,)/d/, npakTuyecku copnayaeT c KOsppHUMeHTOM yM- 
OKeHHA TOKa & peakUMH aHOMHOTO pacTBOpeHHA. 


IlonyueHHpe pe3syabTaTbl 


Ha puc. | mpupegena 3asucumoctb Alg—TI, or Ip QA aHOQHOFO pacTBO- 
eHua repMaHua B 1 N H,SO, B TeMHoTe HM OpH OCBeLLeEHHH C pa3/IMYHOH 
HTeHCHBHOcTHIO FE; Ha pwc. 2 uw 3— paccuuTaHHble M3 STHX MaHHbIX 3aBu- 


0 ee eee 
100 200 ‘ie 400 500 , 600 Ya 
‘D —_———P- 


Puc. 1. YckopeHue aHogHoro pacTBopeHua repmaHua (ua) B1N HeSOqB 
3aBUCHMOCTH OT TOKa HHPKEKUMUM Yepe3s p — N-nepexoy. OcwellleHHOCLb 
91eKTposa(B yCJIOBHBIX efuHULax): 1 — 0; 2— 3,5; 3 —5,8; 4 —7,5 


eumoctu d(Al,)/dlp ot Ip u E. Ocpemennocrh E onpefesasach MO yBeJlH- 
UeHHIO OOpaTHoro ToKa /; p—~/-llepexoya MpH ocBelleHuu (pH OOpaTHOM 
eMemeHuu 3 8B) U MpHBOAUTCH. B ycOBHBIX equHuyax AI,/[;"". 

V3 puc. 1 puguo, uro mpu HeOompmmx sHayennax I,([p<Jq)* meer 
MecTO IIpAMaa MponopuuonambHocTs Mexyay Ala u Ip, oTMeyeHHaa pauee (*), 
tT. e. d(Alq) /dIp coxpaHaer nocrosHHoe 3sHayenne. KoappulnenT yMHOKeHUA 
TOKA ot) = [d(AJq)/dIp]1,=0, PaCCUHTAaHHbIH NO KPHBOH 1 (puc. 1), cocraBserT 
1,6—1,7 (puc. 2), uro xXOpomlo cormacyeTcd C pe3yibTaTaMH MPsMbIXx 
usmepeHuli Bpatrena u Tapperta (') (1,4—-1,8) u 61usKo xk sHauenuio 1,4, 
HomyyenHomy YuIMpoM MeHee MIpaMbIM MeTOJOM.(*), a TakxKe K BeJMYMHE 
1,6—2,5, paccuvTaHHol mo KocBeHHbIM .JaHHpiM Tepnmepa u Bexa (?,°) 
> yueTom Halleli padotst (”)**. Benmunna %, He 3aBMCHT OT MoTeHiMaJla rep- 


* B oTcyTCTBHe MH2KeKUHH HOPMaJbHLI MpeAeMbHbI TOK aHOHOTO pacTBOpeHHA, MIpH- 


MCHABIUMXCH SJIEKTPOOB jb cocTtaBian oKos0 90 pa. 

** B pa6orax (2,8) HHXKeKIMA AbIPOK B TepMaHMH MNpOMSBOAMNACh HE MOMOLIbIO p — N- 
jepexofla, a B pe3ybTaTe peakuuM BoccTaHoBneHun KsFe (CN), KoTOpad npoteKaeT c yua- 
THEM BaJIeHTHEIX SuleKTpoHoB. OrHowrenne AJ, K TOKy BoccTaHopseHua K3Fe (CN)e¢ 
ocrasasano 1,3—1,7. Tlo namum yaHHbim (*), MOvIX. BaeHTHEIX 9JIEKTPOHOB B BOCCTAaHOB- 
menuu Ks3Fe (CN), Ha TrepMaHveBOM 9d/IeKTpome COCTaBIAeT 0,6—0,8 (a He 1, Kak mpey- 
lonarau aptoppt pador (2,8). 
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manus (B HHTepBase 1—3 B) HM O2MHAaKOBa pu pacTBopeHuu B 1 N H.S 
u 1 N KOH; B 48%-m pactBope HF a =1,3*. 

TIpu yBemuuenuu I OTHOCHTe/bHO ie d(ATa)/alp yMeHbuuaeTca Hw 
ino I° cocrapnser 1,15, a npu I,= 101 Bcero 1,03. OcpenuleHHe 93/1 
Tpoyla He W3MeHAeT xapakrepa 3apucumocTH d(AIq)/dIp oT Ip (pues 
omnaKo a6comtoTHan BeauuuHa d(AJ,)/d/p yMeHbillaeTcH C POCTOM OCBeLIé 


HocTH E (puc. 3). 
M3 puc. 1 Baguo, uTo c yBemMYeHHeM MOTOKAa MHKCKIMH BeuMM 


Al, —I, crpeMuTcH K HekoTOpoMy MpefeJly; SKCTpaNowAlnA KPUBbIX I 


16 
| 
i {6 
NIJ 45 
Nu Sy 
Sy S 13 
i 200 400 600 ya or 2 3 4.5) 607m 


ee 


Puc. 3. S3aBHCHMOCTb YMHOXKeHHA TOKa 


Puc. 2, 3aBHcHMOCTbh yMHOXKeHHA TOKa OT 
HOCTH 9leKTpoma E. Tox uep 

ToKa yepes p—n-nepexon / ,. OcBeuleHHOCTb Cc 

moe eases = p—n-nepexon;: 1—0; 2—200 p 


snexTpona: 1 —0; 2—3,5; 3—5,8; 8 — 300 
pl 00 pa | 


(puc. 1) Ha Ip= 00 ( nytem MOCTpoeHHA 9STHX KPMBBIX B KOOPAMHATé 


—— ; i qaeT MpesembHoe 3HayeHve OKO 200—250 ya (uTO B 2—3' pai 
Ohta 0) p 


mpespiuaer 1). 
OOcyxKaeHHe pesyAbTATOB 


Ha6moqapuiaaca HaMH 3aBHCHMOCTb KOSiPHUMeHTa YMHOXKeHHA TOKa | 
aHOJHOrO pacTBOpeHHA TepMaHHA OT TOKa HHKeKUMH JIbIPOK KauecTBeHI 
NOUTBEpRAaeTcA pesybTaTaMH ONyOMMKOBaHHOH HeWaBHO padoTnl Bek 
uw Tepnmepa (8). Ilo ganHbiImM 3THX aBTOPOB, yYCKOpeHve aHOHOTO pacTB 
peHua repMaHusa n-Tuna B 0,1 N NaOH sz npucyrcrBHH KsFe (CN), 3aBucl 
OT KOHIEHTpallHH NocweqHero, NpHyeM C POCTOM 9TOH KOHICHTpallHu 4H, Cll 
QOBATEIbHO, CKOPOCTH J pocer, BOCCTAHOBJIEHHA (eppuuvaHuna 3HayeHHe Al g/Tso. 
yMeHblaeTca. OgHaKO B WHTHpOBaHHOH paOoTe He HcCyleqoBaicA BoNp 
O Joe Y BaJIeHTHbIX SJIEKTPOHOB B TOKe BOCCTaHOBJeHHA KzFe(CN),s. Ec 
IIPHHATb, YTO Y MaJIO MeCHAeCTCA pH H3MeHEHHH KOHUeHTpallun deppHuHaHHD 
TO yMeHblueHHe Alq/Ipoccr = & Y—1 CBA3aHO B OCHOBHOM C YMeHbIIeHHeM 
NpH yBeJIMYeHHH CKOPOCTH HHKeKUHH JbIPOK BOccTaHOBeHHeM K;Fe (CN 

IIpoussoquan d(AI,)/dlp xapakTepu3yeT 3aBHCHMOCTb S9CKTPOHHOM COCT 


Basioue I, CyMMapHoro ToKa aHoquoro pacrBopenun Iq =I,+In 

AbIPOUHOTO TOKa Yepes TNoBepxuocta: d(AIq)/dIlp=1-+d(Aln)/dIp. Yer 
meHHe ee C pocToM Jy O3Ha4aeT, 4TO C YyBeNHYeHHeM MOTOKA JbIPOK 
NOBEPXHOCTb paCTBOPAIOWerocaA TepMaHHA YBe/IMYHBaeTCA MpeHMylLecTBeH 
AbIpOuHaHd KOMMOHEHTA TOKa pacTBopeHHA. M3 usMepeHHoro SKCepuMeHTAasIb 


* Ilo HalIMM JaHHBbIM, MpefeqbHbI TOK aHOAHOrO pacBopeHHa repMaHHA 8 | 
B 4—) pa3 Bpllue, vem B H2SO, KOH, uto, Bo3sMoxKHO, OOBACHAeETCH SHAYHTeIbHOH ¢ 
POCTbIO pekKOMOHHAUHH Ha rpaHHlle repMaHuf — pactBop JJF., 
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ayeHiA % = 1,65 cmenyer, uro B mpomecce aHogHoro pacTBopenuaA (6e3 
KEK) pH nepexoge 1 aroma repMaHua M3 KpHcTammM4YeCcKOH pewleTKUu 
pacTtBop NoTpeOusercn 2,4 ybipKu u 1,6 sueKTpona nepexoquT B 30HY 
popofumocTu. IIpuH ysemu4yeHHu WH KeKUMH (C NOMOLIbIO p— n-Nepexosa 
JM MpW OCBeULeEHHH) OIA AbIPOK HM CBOOOAHEIX 3eCKTPOHOB H3MeHAeTCA 
_ pH M@aKCHMaJIbHOM 3Ha¥eHHH J,, MOCTHTHYTOM B HacTOAel pa6ore, 
CTaBJIAeT, COOTBeTCTBeHHO, 3,9 u 0,1. HenpepprpHoe u3mMeHeHHe Makpo- 
KONMYeCKOrO 3HaueHHsA a’ (T. e. mpon3BoqHol d(AJ,)/d/,) mpu coxpanenun 
OCTOAHHBIMH COCTaBa pacTBOpa, NMOTeHWHasia HW Apyrux ycJioBMH pacTBOpeHua 
PpOMe BeJIMUHHbI HHXKeKIMM) He NOSBOJIAeT, OUCBHAHO, CBA3ATb STY BeMUNHY 
» KaKOH-1H60 onpeyeyeHHOH MOsIeKyApHOH cxemMoll peakUMM pacTBopeHus, 
allpHMep, MpeAMOsIOKUB, UTO Kakas-JHO6O MpOMexyTOUHAaA cTaqMA MpoTeKaerT 
CKJIOUNTeIbHO Cc y4uacTHém abipok (°,°). Ilo-BuzuMomy, mporecc uzeT OMHOBpe- 
€HHO JBYMA MyTamM (Cc Mepesaueli 3apaga B BaJIeHTHYy!0 H CBOOOJHY!0 30HBI 
OJIYMPOBOAHHKa). 

C mpyro cTopoubl, yBemMueHve aOcOJOTHOTO 3HayeHHA 93JIEKTPOHHOH 
OCTaBJIAIOUeH TOKA paCTBOpeHHA IPH yBeJIMYeHHH AbIPOUHOTO TOKa CJIYKUT 
3BeECTHBIM MOTBepKTeHHeM TOUKH s3peHHa J[proanga (°), cormacHo KOTOpOH 
BIPOUHbIA WH SJIEKTPOHHbIM TOKH He OTHOCATCA K JBYM He3aBHCHMbIM NyTAM 
HOJHOTO paCTBOPeHHA, HO CBA3AHbI C 9JICMCHTapHbIM aKTOM peakiuH. MoxHo 
peqMONOXUTb, YTO HaOmOMaemMoe yMeHbweHHe d(A/,)/dI, c pocrom ckopocTH 
DACTBOPCHHA CBASAHO C TCM, YTO pH OObWIHX TOKaX Yepe3 MOBepXHOCTb 
"epMaHHH — SJIEKTPOJIHT CTaHOBHTCA CYUIeECTBeEHHOH peKOMOHHAaLMA B cwIOe 
MpOCcTpancTBeHHOrO sapsya, BeMYHHa KOTOPOK OObIMHO MpHHHMaeTCA HesHa- 
WHTeJIbHOH, HW UYHCIO AbIPOK yUAaCTBYIOWWMX B peaKUHH, OKa3bIBaeCTCA MeHb- 
we, ¥eM TOK HHKeKUMH. B 3TOM cMyYae MHKpocKoNMYecKOe 3HadeHHve KO- 
obpuunerta yMHOKeHUA TOKa & (KOTOPOe’ OMpezenseTcA UMCIOM AIPOK 4 
CBOOOJHBIX 3JIEKTPPOHOB, IIPHHHMAIOWMX yYacTHe B SJIEMeHTApHOM aKTe peak- 
WMH) OTMM4aeTCH OT MPpHBeeHHbIX BbIIe H3MePeHHbIX Ha OMbITe 3HayeHHH. 

IIpunomy ray6oky1o 6marofapHoctp mpod. Bb. H. Ka6aHosy 3a Nomomtb 
IpH OOcyKeHHH pesyJIbTaTOB. 


VWucrutyT 3eKTpoXHMHH Tocrynuio 
Axayemun Hayk CCCP 8 II 1960 
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Jloxxnagn AxagemMun nayx CCCP 
1960. Tom 132, Ne 6 


PHU3UYECKAT XHMH 


HM. B. CAJIJIM u WH. C. MAPOLUJHAYEHKO 


HEKOTOPbIE OCOBEHHOCTH KPHCTAJIJIM3AUMH CIJIABOB © 
IBTEKTHUYUECKOLO THA MPM BOJIbIOM CKOPOCTH OXJIA)KIEH! 
(ITpedcmaeneno axademuxom T. B. Kypdtmoeeim 17 II 1960) 


Vimeroulmeca B AHTepaType HeMHOrOUMCJIeHHble aHHble MO 3aTBepeBaHu 
ClviaBOB Ip OOMbWIMX CKOpocTax OxsaxKgeHua (17°) MOKa3bIBaloT, 4TO Kak 
culyyae KPHCTaIM3alHu H3 paciiaBa, Tak MW B CJlydae NOWyYeHHA CNaBOB M1} 
TeM SJIEKTPOOCaKeCHHA WIM HalblieHuA B BaKYyMe MOXKHO MOMYUHTb CHJIbE 
TMlepecbIMeHHble TBeEp Able pacTBopbi*, AHaIH3 STHX paOOT MOKAa3bIBaeT, YTO CKO] 


Honuenmpauun a-mb.p.%6 


A 60,6, © - & A Coe C 
We ar Konuenmpagua cnnaba, % b 


Puc. 1. Marpamma cocTOAHHA WM 3aBHCHMOCTb CocTaBa a-TBepforo pac- 
TBOpa OT KOHLCHTPallHH CiviaBa JIA PBYX CTemeHeH MepeoxmamxJeHua: 
AT, («xpupan AJIKIT) u AT, (Kpusasn AJII7) 


HOCTbIO K OOPas0BaHHlO CH JIbHO NepecnilleHHbIX MePBUYHbIX TBEPALIX PacTBOpO 
o6ayaioT, KaK IpaBHJIO, CHCTeMbI, B KOTOPbIX HMeIOTCA IIPOMEXKYTOUHIe (ash 

B HekoToppix padotax (°~*) Bo3MoxKHOCTh OOpa30BaHHA CHJIbHO Mepecs 
UCHHbIX TBePAbIX PACTBOPOB CBA3bIBaeTCA C Ce3qudphy3HOHHOH KpucTasmmn3s 
uel, KOTOpad, MO MHeHHIO aBTOPOB, MOXKET OCYUIeCTBATECA B CMaBax Mp 
OOMbIIMX CKOPOCTAX OXaKTeHuA, 

Hypoke [IpvBOATCA SKCMepHMeHTaJIbHbIe MCCeqOBaHuA (cbopMupoBaHH 
CTPYKTYPbI CNaBOB, OXaKICHHbIX C OOJbWIOH CKOPOCTbIO 0 MeTOANKe, OMI 
caHHOH B padote (*). CormacHo 3TOH MeTOAHKe BblJeTaiolulad u3 NewH Kan 
paciiaBa 3aTBepyeBaeT B BUe TOHKOH MIeHKM MexKTY TBYMA JBMKYULMMHC 
HaBcTpeyy Apyr Apyry MeqHbIMH TwiacTHHamu. JI]pumeHeHve 9TOH MeTORUK 
MO3BOAeCT MOYYATh CKOPOCTH OXsaxKTeHuA~10° rpan/cex. Tipu stom He6om 
imme MepeOxXaKeHHA JOCTUTaIOTCA B TOHKOM Cjl0e paciviaBa, Mpuserarourel 
HelMOCpeCTBeHHO K MOBePXHOCTH Pasela MEXKTY paciaBoM uM OXslaxKLaloulHy 
3JleMeHTOM. B coax Oosee yWaeHHbIX MepeoxmaxTeHHe HeCKOJbKO yMeHBIIL 
eTCA. ITO OOCTOATEIbCTBO aeT BO3MOXKHOCTh MpPOCeqUTb 3a OCOOeHHOCTAN 
KPHCTAIIH3alUn MPH PasJIM4YHbIX CTeMeHAX MepeoxsaxkKTeHuaA. 


* CHJIbHO TMepecbIeHHEIMH TBeEpALIMM PacTBOpaMH B AaHHOH paOoTe cunTalTcsH pacTBo] 
C KOHUeHTpalneli, MpeBbillaioulel MaKCHMa/IbHy10 PaCTBOPHMOCTh IIpH 9BTeKTHUeCKON (mep 
TeKTHYeCKOM) Temmepatype (C,,). 
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is W3yYeHUA MeHOK TomMMHOH 0,05—0,2 MM npuMeHaIHMCh MeTaorpa- 
YeCKHMH HW PCHTeHOCTPYKTYPHBI CMOcoObI MCcCIeqOBaHUA, a Tak%Ke KOMMUeCT- 
HHEIM (asoBbiii adanus mo metony Ielina — Canreikopa. Vccneqopannio 
ABeprasMCb CIIaBbl C KOHIeHTpauneH oT Cy (puc. 1) nO 2BTeKTHYeCKOH. 
cTAaB MePpBHYHOFO TBepAOrO pacTBopa ONPeFeMAICA MO aHHbIM 3aMepoB MepHo- 
KPHCTaIMyeCKOH pellleTKH, cocTap 
Japa — XHMM4eECKHM aHaJIM30M IVIeHOK, 
3YIbTaTbI HCCeIOBAHUA CBOAATCA K 
eytoulemy. 

fe Be ictirapax \Al/—=Si,\ Pb Sn; 
i— Sn, OTHOCaIMxXCd K OWHapHbIM 
TeKTHYeCKUM CHCTeMaM, He O6pas3yi0- 
HX IPOMeXKYTOYHBIX, (ha3, BO3HHKAIOT 
e€pBHUHble TBepble PacTBOPbI C KOHIeHT- 
alueH MeHbille Cy. Ha puc. | moxa3axo 
3MeHeHMe COCTaBa MepBH4HOrO TBepyorO 
acTBOopa C H3MCHeHHeM cocTaBa cmviaBa 
JA JByX Mepeoxmawgenuh: AT; u ATo. 
aKHM OOpa30M, C yBeJIMYeHHeM CKOpocTH 
XJlaKeHHA KOHIWCHTpalua MepBuuyHoro 
rBeporo pacTBopa He MOBbIllaerTca, Kak 
TO JOJKHO CJleOBaTb U3 TeOpHn 6e3- 
mMbpy3HOHHOK KpHcTamwM3anuu, a, Ha- 
OOPOT, MOHHKaeTCHA. 

| Il. B cucremax, oOpasyioutux mpome- 
KYTOUHIe *asbl, UpH Cobol cKOpocTH 
OXAKICHAA MOLyT BOSHUKAaTb MepBHUHbIe 
TBEPble PACTBOPbI C KOHI[CHTpPalMel, Ha- 
MHOrO lipeBbllaolleH Cy. B uccieqoBaH- 
HBIX cucremax Al — Mn, Al —Cr o6pa- 
3VIOTCA TBePIble PaCTBOPbl 3aMelleHHA Cc 
MaKCHMaIbHOH pacTBopumoctbio Mn jo 
9.8 pec.% u Cr no 5,5 Bec.%. B cucre- 
max Ni —C u Co —C oopasyrrTca TBep- 
[ble PaCTBOPbI BHEAPeHHA C MAKCHMAJIbHOU 
pacTBopuMocTHiO yruepona 1,8 u 1,6% 
COOTBeETCTBeHHO. B ciaBax STOH CHCTeMbI 
TakywKe HaGmosaeTcd HeKOTOPaH MaKCH~- 
MaJIbHad paCTBOPHMOCTb, BbIle KOTOpPOl 
NeDBUYHbIM TBepbId pacTBOp He Mepecsl- 
WaerTcd, a pacniaBbl C KOHIMeHTpaluen, 
MpesbliliaiouleHh Cy, KPHCTaMWIM3syloTcA c ee Coen 
oOpasoBaHiem yByx cas. Ilpuyem Bropou Honuenmpagun cnnaba, % 6 

basou B ITHX CyYaAX ABJAeCTCA MaTacTa- 

SutbHad pasa: MnAla w cnmapax AL—Mn, py... Jina OcHOBHBIX THIla Mar paMM 
SrzAl,;, B cnmapax Al —Cr, NisC u CosC — coctosnua c mpomexyrouxbimu asaMu 
3B «cumapax Ni—C, Co —C coorseTcT-  u 3aBHcuMocTb cocTasa a-TBepgoro pac- 


—CTakxKe He yaa- TBOpa OT KOHWeHTpalluu CiimaBa B CuCTe- 
benno. B crimapax Fe Gy MaX C TpoMexKyTOouHbIMH (basaMu faa 


eTCA MIpH OOAbWIMX CKOPOCTAX OXNAKNE- avy crenenelt nepeoxtammenua: ATy 
HU MIOJLYGMTb pacTBopuMocTh C B Y-Fe, “(xpusaa AKI) « AT: (kpusas AVI) 
IPeBbIMAIONLYIO MAKCHMaJIbHY!0 pacTBOpH- ‘ 
MOCTb IIPH SBTeEKTHYeCCKOM TemMMepaType. 
HaoSopor, comep»KaHve yruiepowa B ObiCTpOOXaKCHHOM ayCTeHUTe Bcera 
MeHbUIe MAKCHMANbHOM paCTBOPMMOCTH MPH SBTeKTHYeCKOM TeMllepatype. 
VisMeHenue CKOpOCTH OX/a2KeHHA B MOBOMbHO IWMpPOKUX Mpewewax Mpak- 
rHYeCKH He H3MeHAeT MAKCHMabHOM pacTBOpHMOcTH Cy, ECM He NPHHUMaTb 
30 BHUMaHHe HeKOTOpOrO yMeHbUIeHHA MAKCHMA@JIbHOM PaCTBOPHMOCTH C yBe- 
IMYCHHeM MepeoxmaxKteHuA, MOqOOHO HaOmOaeMOMY B cilvlapax Oe3 Mpome- 
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Honlenmpagun &-mb. pach. %GE 


10 TLAH, 1. 132, Ne A 


XKYTOUHDIX (pas. Bo3sMoxKHO, TO Np jaibHeWleM MOBBIMIeEHHH CKOpoc 
OXJIAXKICHU A B CHCTEMAX C HECKOJIbKMMH IIpOMeKYTOUHDIMH ()asaMH MO2KHO CHO 
MOJIYYUTbh YBeIMYeHHe PaCTBOPHMOCTH 3a C¥eT KPHCTaIIM3alMH MeHee C 
OWJIbHOH MpOMexKYTOUHON dasbl. . 

IIpu ogHoppemenHo KpucTanM3alMu CTaOHMbHOK MH MeTacTaOuJIbHOU ¢ 
B ClWaBaX BO3HUKAaeT H Ba TBEPALIX paCTBOpa: OMMH C KOHMeHTpalMeli Cy, Ap 
row, CHJIbHO MepecbillleHHbIii—c KOHIWeHTpaunei Cy. Ha pentrenorpammax 
9TUX CulyYaAX HaOsIOMaeTCA COOTBETCTBEHHO J[Be CHCTeMbI JIMHHH. 

Ha ocHOBaHHM 3TUX JaHHbIX OObIUIOe UHCIIO [MarpaMM COCTOAHMA C IpON 
XKYTOUHBIMH ()a3aMV MOXKHO MipesCTaBJIATb B BUe ABOHHbIX [MarpamMM COCTC 
HUA CO CIVIOWIHbIMU (cTaOHJbHOe paBHOBeCHe) H TyHKTHPHbIMH (MeTacTaOMJIbH 
papHopecne) sMHuaMH. Ha puc. 2 © 
MAaTMUHO TpejcTaBJieHbl [Ba THMa Tak; 
yuarpamM. 1am xe MOKa3aHa 3aBHuc 
MOCTb cOCcTaBa HepBHYHOrO TBepAO 
pacrBopa OT KOHUeHTpaluMu WIA YB 
3HayeHHH NepeoxsakyenunA. Kora ck 
pocTb OXjlaxKeHuA paciiaBa HesOct 
TOUHA JIA OOeCHeYeHHA KPHCTAMIH3 
MH MO MeTacTaOubHOH AuarpaMM 

0 B% eta (bopMvpoBaHne clvlaBa OyfeT Mponcx 

JIMTb 10 CTaOHIbHOH pMarpaMMe cocT 

Pres 3: Cxematuueckoe pactioloxkeHue KPi- guys yw WysMeHeHue COCTaBa nepBu 
ves Sak eae ia paso ~«#HOTO: -TRepgOro pacrBopa c HsMeHeAM( 
KOHUCHTpalHu ciyiaBa OyfeT mpoucx 

JMTb TaK, KaK 9TO NOKa3aHO Ha pH. 

OBTekTHYeCKad TOUKA WIA paBHOBeCHA NMepBHUHbI pacTBop —MeTacTadu 
Had cbasa caBuraeTCA B CTOPOHY MeTacTaONIbHOH (a3bl, a TemMMepatTypa na 
JIGHHA ee CHM2KAeTCA IPH ITOM TeM OOJIbUIe, VeEM MeHee CTAONbHA TIpOMexYTO 
Has (pasa. Tak, B cliiapax Co — C sBTekTHYeCKaAd TOUKA CABHTaeTCcA OOMbIle, YE 
B Fe—C, sn Ni—C — Oombule, vem B Co—C. SkcnepMMeHtTasibHble JaHHbl 
IIPHBeeHHble B HACTOAMeH padoTe, MOKAa3bIBaIOT, UTO B HCCJIeOBAHHbIX CMaBé 
muppy3HOHHble Mpowecchl pasqevIeHHA KOMMOHEHT B XKUAKOCTH ycMeBalor np 
XOJMTb Warxke pH cKopocTax oxsaxjenus~ 10° rpan/cex. Tlomyuenubie peasy 
TaTbl HAXOJATCA B COOTBETCTBHH C OCHOBHBIMH NMOMO%KeHHAMU MddysNoHHe 
TCOPHH KPHCTAaIH3alHH JBYXKOMMOHEHTHBIX cucTeM. Kpucraiiusalua B Cl 
cTeMe MeTacTaOHIbHOH a3zbl BCerya CBA3aHa C MOBBbIINeHHeM pacTBOpHMOCT 
MepBMYHOrO TBepOro pacTBOpa, HaXOAMLerocaA B PaBHOBeCHH C STO MeTACT. 
OumbHON cbasonu. 11 vem MeHee craOuJIbHO OyeT BOSHUKarOULad MpOMexyTOUHE 
(pasa, TeM OOJbUY!O pacTBOpUMOCTh OyeT HMeTb MepBHYHHI TBEPAbI PacTBo} 

BpljesieHve MeTacTaOuJIbHublx tas OObINHO OOBACHAeTCH GOoviee Oaronpus 
HbIMM KHHETHYCCKHMH YCJIOBHAMM JIA HX BOSHHKHOBeHHA, MCHbIlel BeIMUNHC 
MOBePpXHOCTHOrO HaTAKeHHA Ha rpaHule HCXOAHOK MH BbIfemsoulelca das (1 
“). OnHako B TOM Cilyyae, Korga MeTacTaOusbHas (basa Gonee ylaeHa OT M 
TEPHHCKOM tasbl MO cocTaBy, YeM CTaGHIbHad casa, CyUleCTBeHHOe 3HaUeHI 
MOXKET MMCTb H3MeHeHHe CBOOOJHOH 2HEPrvH CHCTeMbI Ha ATOM BbIMeMAOULeroc 


Ff 


CINE é Ge 3 
BelllecTBa aya (27,13), Benmunna «(IAL cTaOMJIBHOH mM MeTacTa6na 


HOH (a3 us00paxkeHa Ha puc. 3 orpeskamH a6 u a,6,. Tipu 600 
i10H pa3HOCTH B KOHILCHTPalMAX CTaOM/bHOK WM MeTacTaOubHOH a3 


5 e A 
SHAYHMTCJIBHBIX MepecbimeHHAX MaTepHHCKOW as3bi BeJIMGNHAa AS aa M! 


TacTaOWJIbHOH (ba3sbl MOXKeT OKasaTbCA GONbUIe, YeM WIA cTadvabHe 
(a,6,>a6). B 29Tom cayuae ycnopua WIA OOpa3s0BaHHA MeTacTaOubHOli (baa 
OyLYT TepMOJMHaMuyecKH GOuee BHITOAHLIMH. OqHako HO OKOHYAaHHN mpouecc 
BbIJeJIEHUA CBOOOWHaA SHEPruA CHCTeMbI OyeT OObIUIe, YeM B cyuae BhInay 
HMA CTaOMMbHOH *asbl, Tak KaK KOJIMYeCTBO MeTacTaGuUbHON (asbl JIA paccm. 
TPHBaeMOro CJyyat BCerqa MeHbINe KOMMYeCTBA CTAOHIbHOK cbasp. JLanbueiiue 
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eHHe CBOOOMHOM SHepriv CHCTeMbl CBA3aHO C O6pas0BaHuem CTaOMJIbHOH 
1 3a CYeT pacMaja MeTacTaOHMbHOH, YTO B YCJIOBHAX OObIIMX CKOpOCcTeli 
axkeCHHA MOXKeET OKa3aTbCA KMHETHYCCKH HEBbIFOJHIM. 


[Henponetposceknii 


rocylapCTBeHHbIll yYHHBepcuTeT Tocerynuuio 
11 IL 1960 


UHTHPOBAHHAS JIMTEPATYPA 
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BCKHUX JIlyyeH K HCCIeqoBaHHO MaTepuasos, 1949. §® A. A. Ilonos, C6opn. IIpo6emp 
aJIOBeqeHHUA HW TepMuyuecKolH OOpadoTKH, 1956. ‘WH. B. Canau, QKRHX, Ne 4 (1958). 
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.H.Cottrell, Theoretical Structural Metallurgy, London, 1956.17 M. Hillert, 
a Metallurgica, 1, Ne 6 (1953). 
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Jloknagn Arayemun nayk CCCP 
1960. Tom 132, No 6 


PH3HYECKAA XHM 


A. HW. TYPbAH 


MEXAHH3M H3MEHEHHWA KMCJIOPOAHOFO NEPEHATIP ADKEHH} 
BO BPEMEHH HA HHKEJIEBOM AHOJIE TIPH MOcTOAHHOHK 
NJIOTHOCTH TOKA 
(ITpedcmaeaexo axademuxom A. H. Ppymkunoim 28 I 1960) 


ApmeHHe pocTa KHCMOpOMHOrTO TepeHalipaAxKeHHA 4 BO BpemMeHH f 
Ni-anome mpu i =const Jo cux Nop He HaXxOAMJIO KOJIMYeECTBEHHOLO OOBAK 
nua. Mbt npequonoxuan (1,2), uro npwyMHol pocta y, O6ycoBseHHOrO $ 
6ombumx i 3aMeqJeHHOCTbIO pa3paya OH’-nonop (*%), aBaseTca TO, YT 
wa NiO, (Ni,O, (*)), KOHUeHTpalua KOTOpOH B MOBeEPpXHOCTHOM TBEep, 
pacrpope Ni,O; + Ni,O, nocreneHHo pactert, Ooubute y Ha Ni,O; (paccmat 
BaeTcA aHon, ye upH t=O nomHocTbIo TOK PbITbIH Ni,O;). Jlonyurer 
yTo y Ha Ni,O, Gombute, uem q Ha Ni,O3, B HeKOTOPOM Mepe NOWTBEPAK Mae 
pa6otoH (°), moka3aBuleH, uro y Ha Ni,O3; Oonbuie, uem y Ha NiO. 

C ejbiO KOJIMYeCTBEHHOH TIpOBepKH YKa3aHHbIX TIpeycTaBweHui OF 
HCHOMb3OBaHbI SKCHEPHMeHTaJIbHble JaHHbIe MO 3aBHCHMOCTH % oT ¢ } 
i=const us (*) u (*) (puc. 1, 6—7,5N KOH). Pesyaprats us (*) 3 
MaJIbiIx ¢ u 18° noKa3aIM aHOMaJIbHbIM xO KpuBOH ¥y—t, BO3MO%KHO, HE 
HeCTauHMOHAPpHOCTH BeJIMYMHbI NOBepXHOcTH aHoga (1) HOO HenomHOrO TOK 
Tua Ni,O3. OTH aHHble ObwIH OTOpoMeHbI HU (H)y—o HAXOQMMOCh 9KCTpa 
Jiamuek (puc. 1). 

IIpu Ooubuix i Bbiyetenve O, uepe3 OOpa3soBaHHe u pa3moxeHHe Ni 
JOJ2KHO ObITh HE3HAYHTEIbHBIM TO CpaBHeHWIO C ApyrMM MapaJeubHO U 
(HM Tpoteccom (7), HanpuMep 


20H — H,O + O. 
YUHTHIBAA 9TO, KHHETHKY Hakonenua Ni,O, 
Ni,O3 + 20H — Ni,O, + HO 
MpH OHOBpeMeHHOM pa3ox%KeHuu Ni,O, 
NigO4 — Ni,O3 + O 


MOKHO OMMCATbh BbIPAaxKeCHVEM 


SK tases 


S—uwacTb [OBepxHocTH aHoga, 3aHataa Ni,O, (npwunmaercn 6nu3c 
MOJIAPHbIX ToBpepxHocteH Ni,O3; u Ni,O,); Ky = Ky [OR: 1 Hu Ky — 
CTaHTbI CKOPOCTH COOTBeETCTBeHHO Mpoweccos (2) u (3). 

CorslacHo TeopHH 3aMeqeHHOro paspaza (*), mQuyuuM c yueTom pa3p 
OH’-vonos Ha nopepxHocTu TBepforo pacrBopa Ni,O, + Ni,O, ([OH’]=con 


i = Ke (1 — S) exp (sr) + KS exp (ser). 


V3 (4) u (5) (npn ¢=0 S=O0), ponycxan K,Ss Ky, naxogum: 
2RT 5 IRAP Kiks In| ( Ky al Ka 


Pad ean ke 


) | em Kb Koe| 
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Ta6anuma ft 


I]moTHoctTb ToKa, a/cm? 


0,01 0,05 0,4 0,3 
3 @ = (a 
b af b ae ae a8 
an Mn Re elas 
oS 9° S os | os 
6,94 -10-8| 632 |2,3-40-417,9-10-2| 690 ease 0,158 | 750 


1,4-140-4) 1,37 } 794 


5.0-10-4/3,6- 10-2} 660 é 
1,0-10-3|7,0-10-?} 696 


LOS 
IIpumeuanue. a=K + K," b (wacm!) = Ky + Kee Ky. 


Ypapuenve (6) xopomo cormacyerca c pesysbraramn !9KcnepuMeHta 
jac. 1) IPH 3HaYeHHAX KOHCTaHT, yKa3aHHbIX B Tay. 1, H IpH ycnoBuH 


NOART Sats RE Kiks 
(n)i—o = iy a og ile Rs . (7) 


? 200 J00 vac. 
50 M0 vac. (npubsie tu 4) 


Puc. 1. 3aBucymocTb © or ¢. Toukw — pacuerHple faHHble, Kpu- 

Bbie — onbitHble. 1 —0,3 a/cm*, 25° (1); 2—0,1 a/cm?, 18° (8): 

3 —0,05 a/ cm’, 18° (8); 4—0,3 a/cm?, 80°(1); 5—0O,41a/cm?, 
60° (°); 6 —0,01 a/ cm’, 18° (°) 


Tak Kak (+E <! (rab. 1) nw KgS>Ky, To K,S> Ke. ITO me 


yITBeEpKaeTcA BbIpaxeHHem (7), KoTOpoe npH f=0, S =O fomxHO mpe- 
JATHTLCA B 


. 


(N)ti=o = Ef pemteaelal he Ks, (8) 


‘0 BO3MOX%XKHO pH K,S> Kz. 
HaiimenHad HaMH 3aBHCHMOCTb (y)y=9 OT Igi—npaAMaa c yrJOBbIM 
a(p(puIVeEHTOM =o -2,3 (puc. 2) xopomo corsmacyetca ¢c (8). 


Takum o6pa3som, vpaBHenue (6) IpHHumaeT Buy 
2RT Ke ah 
= (nino — =p In| (E+ ie) be]. (9) 


‘Ke Ka 
IipH Mambix 3HayeHHAxX ¢ HM YU4HTbIBAA BeJIMYMHbI kK, u lctK 


a6. 1), ypasHenve (9) MoxKHO MpeoOpas0BaTb B JIMHeMHy!O 3aBHCHMOCTb q 
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OT 6: 

PARSE 

N= (Nimo + At, ( 

! 

yTO corjacyeTcA Cc OnbITOM (puc. 1). 

C ysermyennem ¢ ‘1 CTPeMHTCA K yCTaHOBHBIUeMyCaA BO BpeMeHH 3Ha 

HHIO (Yycr): 
ART Ke eas 

tiger = (Atma — Fe In (i + i) ( 


yTO Tak>Ke corsiacyeTcd c ombirom (pue. 1). | 
Kak BYuaHO u3 Tabu. 1, Ky 3aBMCHT OT i, 4YTO, NO-BHAJMMOMY, CBA3¢ 

€ HEKOTOpbIM TOPMO2KeHHeM H Ha Apyrvx crayquaAx mpouecca (H3MeHer 
[OH]), 3HauuTebHO MeHbLUHM, YeM Ha CTaquu pa3paga OH’-nonos. [lox 
Had KapTHHa HaOvloflaacb (*) Tak»%ke Up usyyenuu yj Ha Pb-anoge. 
IlockoubKy pH MOCTOAHE 


64.83.) 7° vemlepatype K, pacteT c y. 
43 eA nuuennem i (Ta6a. 1), mp 60. 
oa ; ae f 
Bena a IHX 1 MOXKHO OMKUMAaTb Ky 
' oA a pW MaJIbIx i R<z. Orc 
3 1 3 
y qa upH Oombumux i uz (11) 
10 / yuetom (8) 
09 : PART ; 2RT 
S 2 0 fiver TSE F Ini E ln Ka; ( 
a 
. 3 “1 = a «*TIPH MavJIbix 7 
x 
Q7\- ° > 
-2 | 
Dr & ~~ +6 thn Pe 
eu =2, a, 0 Nal ae F 3y 
Ugi (afem?) ——= 
Puc. 2. / — 3aBHcHMOcTb Pycr OT Ig i (a —no (?), 
6 — no (°)); 2 —saBucumoctb lg ky or lgi; 3 — 3a- DUARTE IKG 
BUCUMOCTh ©;_, oT Igi once Lg ‘ “ 


Ecam yyectb, uo K, = K,i!™ (puc. 2) u (13), To 


PIE as 3 , 
vives = 2.55 tng = i et ae (I 
Ypasuenve (12) cormacyerca ¢ onbirom yxe mpu i > 0,1 a/em?. So Bep 


i JIMHeEHHbIA yyacToK (puc. 2) 3aBHCHMOCTH ‘ycr OT Igi c HaKJOH 
oe: (°,°, 7°). Hasmunve storo yuacTka, coorBercTByloulero, corvac 
(12), momHoMy noKppiTHio aHoga Ni,O,, 6biio Takxe No_TBep»xKeHO (1). 

Ypapuenua (13) u (14) nogTBepxgatorca mpH Mmenpmmx i (i < 0,01 
— 0,02 a/cm’, Ho ne HuxKe 10% a/cm?, Korgqa MexaHu3M y U3MeHseTcs (2) 
o61acTH KpyTOrO y4YacTKa 3aBHCHMOCTH Yycr OT gi (?, 1°) —npamofi c yru 
BbIM KoapPunnentom 0,320 (prc. 2), wro 6O1H3KO K TeopeTMuecKOMy 3Hat 
Hu 0,303 (ypaBHenne (14)). 3 (5) u (13) cuenyer, uro Ha 9TOM yuacT 
mpouece paspaya OH’-vonop uyger riaBHbiM o6pa3som ua Ni,Og. Kaxqo1 
SHaTeHMIO yer COOTBETCTByeT onpeyemeHHad BemuunHa S. Ilo mepe poe 
NOBEPXHOCTHOH KOHUeHTpanun, NiO, (c yBemHuenuem i) mpomecc uyzeT Tak: 
Ha Ni,Q,. 

Ha ocnopanuu (14) m onbirHpix 3aBucuMmocteli yer oT Igi (2), =o OT 1 
Hu K, or i Mbl paccuntanu, uro K, = 1-10 uact pw 25°, T €. Kak HW @ 
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BallO OKUZATS, K, >> Ky. Wpumepno rakan 2%e Bemuuuna K, NOVY ach 
3aBucuMocTu q oT ¢t. Cromb Hu3KOe 3HayeHHe K, He NONTBep*KyaeT mpey- 
foxes (*) O Mpouecce (3) Kak 0 KONTponupyomleli cramuu jarKe pu 
€Hb HH3KMX 1, TaK KaK IIpH 3TOM pacueT JlaeT HepeasbHO OOVIbIIYIO KOH- 
urpaunto Ni,O, (nanpumep, npu i = 107 a/em? [Ni,O,] = 1,1-1022 mone: 
y/CM?). 

ITpeqnonoxenne Ke O mponecce 


2 NisO ges? Ni Oss (15) 


NOATBEPAMaeTCH SaBHCHMOCTLIO y OT f. 

Ha ocHopaHMu 3aBHcuMocTH Yycr oF Igi (npn i>0,! a/cm?) uw 3aBucn- 

OCTH Yoo OT Igi MbI paccuntamm K,/K,=1,7-10-4, uro uckmounTenbHo 

Opollo corjacyetca c 3HayeHvem K,/K; “3 3aBucHmocTu 7 or ¢ (Ta6m 1). 
M3 ra61. 1 BugHo, uro c yBeMueHvem Temmepatyppl K, yMeHbiuaetcs. 

TO Pe3yJIbTaT NpeBaJHpyoulero BJIMAHUA TeMMepaTypbl Ha CHW2KeHHe TOBepx- 


ocrHoH KoHueHTpaunu OH-pagukanop no cpaBHeHulo c pocTom mpu stom Kj. 

B saksioyeHve OTMeTUM, UTO ypaBHeHne (5), Takxe pu ycnoBuu K; S> Ki, 
*Ke UCMOb3OBaocb (1°) Ana onvcaHHaA 3aBucumocru y oT ¢t pa Pt-anoga. 
UVIHAKO KMHETHKa HaKONJI€HHA OKHCa MpeyctaBsiena B (1*) He Tako 3aBu- 
fHMOCTbIO, KaK Y Hac, HM NO3TOMY 3aBHCHMOcTb y OT ¢ B ('”) nonvannacy 
‘OBEPIICHHO HHO. 


Jiucnuanckul duanar Tloctynusto 
TocyapcTBeHHoro HHCTUTyTa a30THOM MpOMbILIWJIeHHOCTH H 28 I 1960 
IIpoAyKTOB opraHuuecKoro CHHTe3a 
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Jloxxaynn Axagemun wayk CCCP 
1960. Tom 132, Ni 6 


PU3HYECKAS XHMUH: 


Jl. H. WHPOPHH, H. A. DJEPJIOBA, H. C. MOKYHHXHH u B. A. MYYKOB | 


MPHPOJA BOJOPOAHONM CBA3H W EE BJIMSAHHE 
HA JJIEKTPOHHbBIE CNEKTPbI MOJIEK Yui 


(IIpedcmaeaeno axademuxom A. H. Tepenunoim 11 II 1960) 


Bauanuto BOJOpOAHOH CBA3H Ha KOJIeOaTeIbHble CIeKTPbl MOJIeKYJI MOCB 
UleHO OOIbUIoe KOHYeCTBO paOoT. PesybTAaTHI, MOyYeHHbIe B ITOH OOMACT 
XapaKTepH3YIOT NPOABJIEHHA BONOPOLHOM CBA3H B OCHOBHOM 3JIEKTPOHHOM C 
croaHun. KBaHTOBO-MexaHuyecKOe paccMOTpeHue TpexaTOMHOli Mogzemu A—H., 


xXx 
...B 6e3 m-3IeKTpOHOB, WaHHOe H. JI. Coxomnosim (+), MoKa3biBaeT, 4TO Tp: 
poga H-cpa3H B TaKMX CHCTeMaX B OCHOBHOM OllpeevIdeTCA aKIleNTOPpHO- 
HOPHbIM B3aHMOJeHCTBHeEM, B 9TOM CJIyYae YYHTbIBAaeTCA HCMOJIb3OBaHHe S-O| 
OUTHI ATOMA BOJOPONa KHEMOeMCHHOM» QJIeEKTPOHHOH Napok aTOMa JOHOpa. DHE} 
rua BOROpomHOK cBa3u (E) B cucteme A—H...B cksaybiBaeTca 43 9Hepry 


x 
akienTopHo-yoHopHoro E, (s) H AuMombHOrO Ey BaanMomelicrauit, T.c£ = Bm 
+ E, (Ss). OmHako yxKe JA OObACHEHHA OCOOeHHOCTeH MpOABJIEHHA BOOpPO, 
HOM CBA3H B KOJIeOaTeJIbHbIX CNe€KTPpaX MOJIeKyJI C 7-3IEKTPpOHaMH (CHJIbHOF 
CMeULeHHA MH pa3MbITHA Mosoc rpynm X —H..., 43MeHeHHA UX HHTCHCHBHOCTE 
adekTa KOUaHapHOCTH HM Jp.) HeOOxo_MMO ObIIO yyeCTb HOBbIe PakTOPH 
olpeyesaroulve ee mpupozy. B pa6otax (?~*) 6bl0 NoKa3aHO, ITO OCOGeHHOCT 
TIPOABJICHHA BOMOPORHOH (TaK2Ke HW MeTAaJJIOIICMeCHTHOUM) CBA3H MO2KHO MOHAT 
JIMUIb TIpH yyeTe m-9/JIEKTPOHHOrO B3aHMOJeHCTBHA B OOpa3s0BaHHH H-cBa3r 
MexaHu3M yuacTHA 9JIeKTPOHOB rpynnbl X —H... (aueKTPpOHHOe O6aKO KOTC 
PpbIX TePopMHpOBaHO B HallpaBJICHHH o—>T) B 7-I/IEKTPOHHOM B3aNMOJeHCTBU 
MOJI€KYJIbI He ABJIACTCA, MO-BHAMMOMY, CTaHapTHbIM, a 3aBHCHT OT OCObeHHC 
CTelH CTPOCHHA MOJIeKYJIAPHOM CHCTeMbI. OcoOeHHOcTH NpHpoyb H-cBa3v B CHK 
TeMaX C 7-9JICKTPOHAMH B padotax (7~*) OG6bACHAIOTCA TeM, 4TO B ee OOpas0BaHu 
HemlocpezCcTBeHHOe yyaCTHe MIPHHMMaeT H3MepeHHad pP-opOuTa aTOMa BOLOpOT 
(B Culy¥ae MeTaJJIOSJICEMCHTHOM CBA3H p-HJIK d-OpOuTbI aTOMa MeTasa), HC 
NOS YeMad 7-3IEKTPOHAaMH rpynubl C=O (puc. 1). B paccmatpuBaemom cayye 
BOSHHKaeT JONOJIHUTeIbHbIM (KBa3HapOMaTHYeCKHK) AKI C 7-3JIEKTPOHHBI 
B3aHMOJeHCTBHeM C yuacTHeM 6 S1eKTPOHOB CHCTembI. Takum o6pa3om, H-cBag 
(KaK HM MeTasNO3IeMeHTHAaA) B OOULeM Cy4ae OOpasyeTca 3a CueT TPex BHO 
B3avMoelicTBul: Ey, E, (Ss) M m-9/leKTpOHHOrO B3aNMopelicTBuA E, (p) c yu 
CTHeM p-Op6uTbI aTOMa BOMOpoga, T. e. E = E,+ E,(s) +- Ex(p). Mogens H 
CBASH, YUHTbIBaOllad yuacTWe U3MeHeHHOH P-OpOHuTLI aTOMa BOROpORa, OObAKC 
HaAeT (MOKA Ka¥eCTBeHHO) BCe OCOOeHHOCTH ee NPOABJICHHA B KOseOaTebHbI 
M 3JIEKTPOHHBIX CleKTpax MOJIeKyJ. B CcoequHeHuAX THMa SHObHOM opm: 
alleTHalleTOHa, TPOMOJIOHA, 4-OKCHaHTPaXHHOHA H T. Ml. JOA 9Heprun 7-3} 
TPOHHOFO BsavMOfelicTBUA AocTHraeT nouTH 90% oT obtlet SHepruu H-cBasu (3,4 
Bes 3TOH OCHOBHI, O-BUMMOMY, H€BO3MOXKHO H3y4eHHe BIIMAHHA BONOPORHO 
HW MeTAaJJIOSICMCHTHOH CBA3H Ha 9JIEKTPOHHble CIeKTPbI MOPMOWLeHUA HW UCHycKé 
HMA MOJIEKYJI C 7-3JIEKTPOHaMH. BuMAHHe BOLOPOMHOM MH MeTasINOSeMeHTHO 
CBAZeH Ha 9JIeKTPOHHbIe CIeEKTPbI MOJIeKyJI paccmaTpuBanocb A. H. Tepennust 
(°). Boqopoquas CBA3b B CHJIbHOM Mepe CABUTaeT NOWOCHI MOTOWeHUA B DW1eK" 
POHHLIX cleKTpax B kpacHylo OOacTb. Hanpumep, coorsercTsylonyad mMov0¢ 
NOPJIOWCHHA &-OKCHaHTpaXMHOHA TO CpaBHeHHIO C a-MeTOKCHaHTpaXxuHOHO 
CMellleHa B JWIMHHOBOMHOBYI0 OOaCcTb Ha 45 My (Tan. 1). BenegcrBue o6paat 
BaHHA Me?KMOJIEKYJAPHbIX BOROPOMHbIX CBASCH, MOMOChl NOrNOuleHuA MHLMT 
B KpHCTaJJlaX CMeUeHbI B KpacHyl0 OOacTb MO CpaBHeHUIO CO CIeKTPOM ero Ti: 
pos Ha 100 mp (°). [IpHunna cypura nonocbI NormOuleHUA B SeKTPOHHOM cre} 


1372 


Pe B CTOPOHY AVIMHHBIX BOJIH COCTOHT B TOM, 4TO H-cBs3b, BKJIOYeHHAaA B CONps- 
eHHylo cucremy CBA3eCH, BbI3bIBAeT CYI[eCTBeHHOe H3MeHeHHe T-3JIEKTPOHHOTO: 
3aHMOJeHCTBHA BO Beli MOJIeKyJie H MPHBOAMT K H3MeHeEHHIO TOJIOXKeHHA 3HEp- 
eTHYCCKHX YPOBHeH CucTembI. Buarogapa yuacTuto T-3JIEKTPOHOB B O6pasoBa- 
uv H-cBa3H BOSHMKaeT JONOMHMTEIbHbIM WK C T-3JIEKTPOHHbIM B3aHMOJeH- 
TBHEM, YTO PaBHOCHJIbHO YJVIMHeEHHIO Wel C COMPAKeHHBIMM CBASAMU WIM 
BeJIMYCHHIO WIMPHHbI «NOTeHUMaIbHOrO ALMKa»>, H MOSTOMY JOWKeH HabsIO- 
aTbCA CABMr NOOChI NOPOWeHHA B 3JICKTPOHHOM cieKkTpe B  KpacHyto 


h 
TOPOHY COrjlacHO ypaBHeHHio: YANG pepe hel), oTle oe 


MHa MNOTeHIMabHOrO silltuka, N — yucno aTOMoB conpsxKeHHol enn (7). 
WHaKO, 4YTOOb! U3YYHTb Oolee NOMHO BAMAHHE 
H-cBx3v Ha CleKTpbl TOPsOWeHUA HM UCIycKaHUA MO- 
JI€KYJI C 7-3JIEKTPOHAMH, HEOOXOUMO BbLIACHUTb, UTO 
MPOWCXOJUT C BOLOPOAHOH CBASbIO pH BOsOy2KTeHHH. 
C STOW UWeJIbIO paccCMOTPHM HavOojlee THMMYHbIM Cy- 
yal KONJaHapHOl CHCTeMbI C 7-3JIEKTPOHHbIM B3aMMO- 
qevCTBHeM, B KOTOPOl uMeeTcA rpynna C = O, yua- 
CTByIOllaa B OOpasoBanHuu H-cBa3u Mu «Hecyulan OT- a 
| BETCTBEHHOCTb» 3a 3JIEKTPOHHOe BO36yxeHHe. IIpu- Puc. 1. QuektponHaa mo- 
MepOM TaKOH CHCTeMbl ABJIAeTCH a&-OKCHaHTpaxHHOH pied ee eo B 
(puc. 1). JlelicrBuTeibHO, H3y4YeHHe SNCKTPOHHO-BUO- Kany oGodnanenaneneee! 
PalHOHHbIX CIEKTPOB aHTPpaXHHOHA WH HeEKOTOPbIX eFO ub, yuacTByIOulMe B OGpa- 
MpOH3BOHbIX B 3A4MOPO%KEHHbIX PacTBOpax pH T=  80BaHWM WAKA C m-dNeKT- 
= 77°K noka3an0, YTO COOTBETCTBYIONIMe KOMMOHEHTH PCHHBIM BSaHMORCHCTBHEM, 
| WHTeHCHBHBIX IOJIOC OTCTOAT pyr OT Apyra Ha paccTos- te “ cononie pres 
HHH B cpegHem 1664 cm7!, KoTopoe xapakTepH3y- 

eT BaJICHTHOe KOJIeGaHuve rp ynnbl C=O B OCHOBHOM 3/IeKTPOHHOM cocTos HHH (8). M3 
9TUX JaHHbIX ClelyeT, YTO OOJbWIAA AOA OTBETCTBEHHOCTH 3a MOJIOMKEHHE IeKT- 
POHHOrO YpOBHA MOJIe€KYJI AHTPaXHHOHA H ef MpOH3BORHbIX B BO3OY2KCHHOM CO- 
CTOAHUH Mpuxoyutca HarpynnyC = O.IIpu Bos6yxmeHHH MOJIekyJIbI B Pe3yuJIb- 
TaTe N—> m Mepexoya (Cc MocweLyOuluM NepexoOM MOVJIeKyJIbI B TPHIeTHOe 
COCTOAHHe) 7-CBA3b rpynnbl C = O pesko ocaGuseTCA. OTO MOKAa3bIBaeT aHa- 
JIM3 3JIEKTPOHHO-BHOpalMOHHbIX CIe€KTPOB aHTpaXHHOHA H ero HeEKOTOPbIX Npo- 
W3BOJHbIX. PacnipegesieHve HHTeEHCMBHOCTH MOOC B CMeKTpe MOET ObITb OOb- 
ACHeHO, B COrmacuHy Cc NpHawuNom PpaHka — KoupoHa, yBeMMYeHHeEM MexKbALEp- 
HOrO paBHOBecHOoro paccToAHHA (B rpynne C = O) AIA BOSOyKMeEHHOFO 3/1eKT- 
poHHoro ypoBHA. C pyro CTOPOHbI, B 4-OKCHaHTPaXHHOHe BepOATHOCTh yua- 
CTHA SJICEKTPOHHOM Mapbl rus{pOKCHAbHOK rpynnbl O—H... B 7-9/IEKTPOHHOM B3a- 
MUMOJeHCTBHM CHCTeMbI TakxKe yBeMuMBaeTcA. Takum o6pasom (puc. |), B MO- 
MeHT MOPOWeHHA MOJIEKYJIOH KBaHTa CBeTa B ee CTPOCHHH BO3HHKAIOT H3MeHe- 
Hua (pactipefemeHve SJICKTPOHHOH MOTHOCTH, MexKbAJePHbIX PaCccCTOAHHH, 
yrioB), KOTOpble MOryT MpuBecTH K ympouHeHuto waKsa Cc H-cBasbio. B BO3- 
Oy2KICHHOM COCTOAHUM MOJIeKYJIbI yuacTHe p-opOuTbI aToMa BonOposza (O—H... 
...O =C) Bx-3JIEKTPOHHOM B3aHMOJeHCTBHM CHCTeMbI, IO-BUHMOMY, CTAHOBHTCA 
ellle Goulee BEPOATHIM U 3HAUHTeNbHO Oovlee aceKTHBHEM (*). B CBA3H C STUM 
OMA 3NCKTPOHHOM SHEPruu HM CKOPOCTD ee IipeBpallleHHA B KOJIeOaTeAbHYIO 3HEp- 
rul0, a TakxKe BePOATHOCTh MepepaciipeseneHuA MocweyHeH MO KOMeOaTeb- 
HEIM NOLypoBHaM OynyT yBemnyenbl. IlosromMy BpeMA %U3HH KaxOro Bo30yxK- 
JIeHHOrO KOsIeOaHuA OyeT COKPallleHO, YTO MO*KeT MPHBeCTH K Pa3MbITHIO TOH- 
KOM KONeOaTeIbHO! CTPyKTYypbl B CleKTpaX JIOMMHCCICHIMH COeAMHEHHK, CO- 
nepxamux H-cpasb (Tak Kak t AEA). 

JlelicTBUTeIbHO, CIeCKTPbI JIOMMHECIEHIMH %-OKCHMPOMSBONHbIX aHTpaXxi- 
Houa (l-oxcu, 1,4-u 1,5-M0KCH) He HMeIOT TOHKOM KONeOaTeIbHOH CTPyKTYyPbL. 
(8). Onn (puc. 2, cm. BKelky crTp. 1341) cHubHO CABUHYTHI B KpacHyto 06- 
WlaCTb H MMeIOT BH JOBOJIbHO Pa3MBITBIX Mosoc. PasmbITHe 3STUX NOMOC UMeeT 
IIPAMOe OTHOMIeHHe K COCTOAHHIO KapOOHHJbHOM PpyMMbl, HelOcpeACTBeHHO yua- 
cTBYyIOINeH B OOpasoBaHun H-cBxa3u, B TO BpeMA Kak CMeKTPbI _JIOMMHCCICHILMH 
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Tal Garren TA 


MenycKkanue 
IHornomenue np T =771°K 
Hasmuune Komebar. W.-K. cnexrp mapoB 
CoequHeHHe CTPyKTyPbl Mpu y ema2 
Te 1 
Amp. Adv, Ap. Adwp 
AHTpaXHHOH 312/n* TouKkasa Koneo. 
330/p * 457/p cTpykKtTypa 
a-MeTuganuTpaxHHOH 331/p 455/p To xe 
a-DeHHJIaHTpaXHH OH 322/p F 455/p To «xe 
a-MerokcuaHhTpa XHHOH 340/n 0/n 
368/p 0/p 455/p 0/p To me 
o-OKCHaHTpaXHHOH 385/01 45 550/m CuabHO pasMbiTaa CuuibHO pasMbiTanv 
402/p 34 552/p OF, nowoca nogoca C MaKCHMy- 
mom 3050—8100 cmt 


/ 


2 i — apis p= Pacneop 


4-TIPOH3BOLHbIX aHTPpaXHHOHAa (a%-MeTHJI-, 4-MeTOKCH- H a-cbeHHaHTpaxMHOH) 
He coyepxkamux H-cpa3u, HMeIOT TOHKY!O KOJsIeOaTeIbHYy!O CTpyKTypy (puc. 2 
Ta6.1. 1). O6pa30BaHve H-cBxa3H B MOJIeKyJIe &-OKCHAHTpaxHHOHA OKa3bIBaeT 
TakOe r1lyOOKOe BJINAHHe Ha BCIO CHCTeMY, UTO JIeaeT HEBO3MOXKHDIM MPOABJICHHE 
TOHKOH KOsleOaTeIbHOM CTPyKTypbl 3a C¥eT BTOpOH KapOOHUJIbHOM rpyniipl. 
B W.-K. CleKTpax NOrOUuleHHA MOMOCHI BaJIeHTHbIX KOJeOaHUH rpynm O—H... 
uC = O... cmelleHb! B JIMHHOBOJIHOBYIO O61aCTb H pasMbiTsIl. Takum o6pa3oM, 
HaOslOaeTcs NapasvietH3M B posBseHuH H-cBa3H B IJIEKTPOHHbIX HM KOJIeOa- 
T@JIbHbIX CileKTpax (Ta6u. 1). 
ConocrapsieHve CIeKTPOB MOrJOUleHHA WM HCIycKaHuA coequHeHHH Cc H-cBa- 
3b10 HU 6e3 Hee MOKAa3bIBaeT, UTO BEIMYMHbI CMCLLCHHA COOTBETCTBYIOWULHX MOOC 
B ClleKTPpaX MOPMOWLeHHA 3HAYHTEIbHO MeHbLUe 10 CPaBHeHMI0 CO CIeEKTpaMH HC 
myckaHud. Hanpumep, Beawunua cmemenna Ad fia &-OKCHaHTpaxNHOHa TO 
CpaBHeEHHIO C d-MeTOKCMaHTpaXHHOHOM B CIeKTpaX NOPsOUWeHHA COCTAaBJIAeT 
34 Mp, a B CMekTpax ucnyckaHuad 97 Mu (Tabs. 1). DneKTpOHHbIe CMeKTPbI UC- 
IyYCKaHHA WapOB MpOW3BOAHbIX AHTPaXHHOHA BllepBble OblIM H3YYeHbI B a6O- 
patopun A. H. Tepenuua’(*). Bemmuuna «cToKcoBoro» cCMelleHHuA JIA COemM- 
HeHHuH c H-cBxa3bIO 3HauHTeJIbHO OoubuIe, Yem 6e3 TakoBon (1°). Tlomocer uc- 
IlyCKaHHA Pa3MbITbI CHJIbHee, FEM NOJIOCHI NOrIOWLeHUA. OTMeUeHHbIe OCOGOeEHHOCTH 
CHeEKTPOB MOPIOWeHHA WH MCMycKaHuA HanOoJlee XapaKTepHO HaGOsOMaIOTCA y 
MOJI€KYJI C KOMJIaHapHbIM paciosloxKeHHeM Wika c H-cBa3bio MO OTHOUMIeCHHIO K 
T-9JIEKTPOHHOH CHCTeMe MOJIeKyJIbl. [I]pHBeyeHHble (akTbI, OYeBHAHO, MOKHO 
OObACHHTb TOJIbKO TEM, YTO H3MCHEHHA CTPOCHHA MOJIEKYVJIbI, e€ 3EKTPOHHOFO 
COCTOAHHA, HavaBlMecd C MOMeHTA MOPIOUleHHA KBaHTa 9HeprHuu Avy, 3aBep- 
UlaioTCA B CHCTeMe JIMUIb K MOMeHTY HCIlyCKaHHA elO KBaHTOB csBeTa hAy,. 
MoxHo lipeqnouaratb, YTO B CHCTeMaX C BOLOPOMHOM (MMM MeTAaJINIOSeMeHT- 
HOM) CBA3bIO BOSOYKeCHHbIM 2ICKTPOHHbIN ypOBeHb cucTembl (!I*,), BOSHHK- 
IMM C MOMCHTA NOPJOUeHHA KBaHTa 9HEPruv, HM BICKTPOHHLIM ypoBeHb, Mpu 
JOCTHKeHHM KOTOPOrO MOJIeKyJla HauHHaeT ucIycKaTb sHeprutio (‘I";), He 
ABMAIOTCH TOMKMCCTBEHHDIMH. YIIPOUHeHHe WMKIa C BOROPOAHOK (uM MeTamO- 
3JIEMCHTHOH) CBA3bIO B BO3OYKICHHOM MOJIeKyJI€ MPMBOAMT K CHHxKeHHIO ee 
QJIeEKTPOHHOTO YpOBHA, YTO CXeMaTMYeCKN U3Z06paxKeHO Ha puc. 3. IIpoucxoguT 
CBOCOOpasHbIt (POTOXUMMYECKUA Mporecc C H3MeHeEHHeM CTPpOeHHA MOJIeKYJBI, 
IPH 3TOM He HCKJIOYeHa BOSMOXKHOCTH Mepexola NpOTOHA OT OHOrO aTOMa KMC- 
Jopoja K Apyromy. B Mowekys1ax C CHMMeTPHUHEIM CTpOeHHem (2HOMBHOM (opMBI 
alleTHaleTOHA, TPONONOHA HU T. 1I.), HAXOTAMLUXCH B BO3Oy2KJGHHOM COCTOAHMH, 
BO3MO?XKHO JIBHYKEHHE aTOMA BONOPOMAa U3 OLHOH MOTeHUMAIbHOM AMBI B APYyryto. 
lorenuuaibublit Oapbep, KOTOPHIi MpeosoNeBaeT aTOM BOROPORa KaccuuecKH 
Ip Mepexoge H3 OAHON AMBI B APyry!o, WOMKeH OblTb CHMKeH Onarogqapsa Omu- 
30CTH HM PaBHOIeCHHOCTH MOTeHIMaJIbHEIX aM (1!). OHaKO 9TOT BOMpoc Tpebyer 
cleiMaIbHOrO HCCilefoBaHua. B paccMaTpHBaeMom CuIy¥ae JBYXKeHHe 3J1eKT- 
POHOB OTHIOb He H€3aBMCHMO OT [[BYDKEHUA Aep, HMe!OT MeCTO GesbI3uIyuaTesb- 
HbIC MepexOMbl C MpeBpallleHHeM YACTH 3JIEKTPOHHOM JHEP B ZHePrHto Koue- 
OaHuA sep. B aTHxX yCIOBHAX 3aKOH 3epKaJIbHOM cumMetTpuun JleBuIMHa He 
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AouKeH CTporo codmoatEca (1”), CkasaHHoe NoyTBepxyaetca ombirom. Jlei- 
CTBUTeJIbHO, B MOJIeKyJIaX, @aHaJIOTMYHbIX PaCCMOTPeHHbIM, 3aKOH 3epKaJIbHO 
CHMMeTPHU He BbIMoHAeTCA (1°). Bompoc 0 CBaA3H CNeKTpOB sHOMMHeCHeHUMH 
WU NOPIOWleHHA paccmMaTpHBasica B pa6orax (1415), 

Bee, TO CKagaHO JA BHYTPUMOeKYIApHOH ee 
CBA3H, MOMKeT OCYULeCTBIIATbCA TIpH YCOBMM BbINOJI- 
HeHHA (akTopa komsmaHapHoctu. [lostromy B cayuae 
gpyon H—N—H...0 =C— unm H—N—H...N=N— 
HT. &., QI KOTOPRIX ycNOBHe KOMMaHap- 
HOCTH BbIMONHAeTCA HeOCTATOUHO, yKa3aHHble ABJIe- 
Hd MOryT He HaOsomaTBca. B TaKMXx CHCTeMaX BO3- 
MO?KHO He yupouHenuve H-cBa3u upu Bos6yx,eHUH, a 
ee OcNa6eHHe HM [axKke PaspplB, BCJeCTBHe Hapylile- 
HHA AKILeMTOPHO-OHOPHOTO B3aMMOeHCTBUA UH He- 
BO3MOKHOCTH yuacTHA rpynnst N—H 6 x—sueKT- 
POHHOM B3aMMOjelcTBHH. 

YcnsenHe B3auMOjelcTBHA pH Bos0yxKTeHHH 
BO3MO2XKHO Takxxe B MOCTHKaX c H-cBxA3bI0, BOSHHKa- 
TOULMX MK AY MOvIeKyaMUu, HMCIONIMMH T-3JIEKTPOHb!, 
Kak, HalpuMep, B culygae 8-oKcHaHTpaxuHona (§). Puc. 3. Cxema BosmMoxubix 
Takoro poya saBJeHHe OblI0 O6HapyxKeHO mo = 7CKTPOHHEIX ypoBHen 
cnekTpam (psyopecuenunH A. H. Tepenuupm u 
A. B. Wla6na Hwa npumepe 9-(n-oKcu)-cbenunakpuguna (1°). pu sos6yxqenun 


as —§,+52 8; 
-B moctukKe C—O—H ... N atom Bogopona oKa3piBaeTca Oovlee CHJIbHO 
| #e SS 
NN ay 48,7 
CBA3aHHbDIM Cc aTOMOM a30Ta C—O...H...N_ , Omarogapsa ycumennio 
va N\ 


aKUCNTOPHO-JOHOPHOrTO U OcOOeHHO T-3JIEKTPOHHOLO B3aHMOJeCHCTBHA. Secb 
TaKMKe CJeqyeT YUHTHIBATh yBeJIMYeHHe yCTOHYABOCTH MOVJICKY JIbI, OTaIowen 
MIpOTOH, BCJIeTCTBHe JeNOKaAIM3aluH 4JJIEKTpOHAa (OTPHLaTeJIbHOrO 3apsxa) 
B cucTemMe. Muaye ropopa, KOHCTaHTa juccownanuu cuctempr Ar —OH = 
—|Ar—O/ + H* npn sos6yx7eHHu OKHA BOSPacTaTb, HO STOT Mpeyedb- 
HI IIpOwecc BO3MOMKeH JIMIWb B ONPeeJICEHHbIX YCJIOBHAX. 
ApseHve YCUIeHHA B3aMMOReHCTBUA B MOCTHKaX Cc H-cBxA3bIO MIpH BOs6y- 
. 2K ]eHHM, MO-BUAMMOMY, urpaeT BaxKHY!O POJIb B Mpoweccax MUrpalul 9Heprun, 
YUTO MMeeT OOUIbIUIOe 3HaveHHe B BbICOKOMOJICKYJIAPHbIX COeMHEHHAX (mloumH- 
aMu ax, Oemkax Ip.), a TakxKe JIA USYYeHHA BOPOCOB, CBA3SAHHbIX C OTIULell- 
JIGHHeEM HW MepeHOCOM IIPOTOHa B BO3OYyXJICHHbIX CHCTe€Max. 

Takum o6pa3om, UCCeqOBaHHe BOROPOAHON CBA3H B BO3OyXeHHOM COCTOA- 
HUM WMeeT CYILeCTBEHHOeE 3HaveHHe VIA BbIACHCHMA ee IPUpOAb! HU H3SYVeHHA paAya 
ABJICHHH. 

@v3nko-XMMHUeECKHH MHCTHTYT 

um. JI. A. Kapnosa 
d LWMTHPOBAHHAA JIATEPATYPA 

1H. 0.Coxoaos, JAH, 82, 369 (1952); Yen. dbus. Hayk, 57, 205 (1955). 7 J. H- 
I urop un, Mss. AH CCCP, cep. cus., 14, 395 (1953); K®X, 27, 554 (1953); Spectrochim. 
Acta, 14, 198 (1959); IIpo6a. cus. xu., B. 1, 173 (1958). § .H.Wuropuu H.C. Jo- 
KY HUX HH, KOX, 29, 1958 (1955). * 0.H.Wuropun, M.M.UWemakuu, x pp., 
TLAH, 108, 672 (1956). ® A.H. Tepeuun, ®oroxumua Kpacuteselt, Maa. AH CCCP, 1947, 
cetp. 158. 6. H. Uluropun, H.C. Hoxyuuxun, E. A. TP pu6osna, KX, 
29, 867 (1955). *7M.B.BoapKenwrTe ii u, Crpoenne u dusuueckue CBOHCTBA MojeKya, 
Vay... AH CCCP, 1955, crp.539. § T.H. UWluropuu, H.A. Weraosa, Pe tal, Islay pe 
My xXametTos, J[AH, 120, 1242 (1959). °° A.B. Kapaxun, K®X, 23, 1332 (1949). 
WO. B. Hab6otixun, Bb AO Saxopowunu, E. H. Ilan ropa, Vian An 
GECP, cep, hus), 23, 911950). eral eo pa, KOX, 23, 505 (1949). 2B. UU. 
Crenauos, Jlomunecuenuua coxKHBIX Mowekyn, MuncKx. 1955, crp. 172. WN, Jel TP Oe 
peuun, A. B. Ila6as, Disc. Farad. Soc., Ne 27, 83 (1959). ee 15), Ml (Cie in A eeey 
Vise. AH CCCP, cep. cbu3., 22, 1367 (1958). 1% B.C. Henopeut, H3s. AH CCCP, cep. 


tbu3., 22, 1372 (1958). 


Tloctynusto 
10 I 1960 
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PH3BHYECKAA XHMHA 


A. H. WHAJIOBCKAS, usen-koppecnonyent AH CCCP A. K. CbIPKHH, 
C. C. HOBHKOB, A. A. CAHH3HJIBBEPY, B. B. CEBOCTbAHOBA 
u B. HU. FYJIEBCKASA 


JAMNOJIBHbIE MOMEHTbI HEKOTOPDIX 
FAJIONANOJIMHATPOAJIKAHOB 


JIMMOJIbHbIe MOMeHTHI aluaTHYeCKUX MOJIMHUTPOCoeAMHeHHH, BKJIOY AOU X 
CBA3H yruJlepoq — lrasouy, MpecTaBAioT HHTepec JIA BbIACHeHHA BOrpoca 
O TOM, KaK BJIMAeT HAKOMJIeHHe HUTPOrpyNN Ha MOJIAPHOCTb M KaK 9TO BJIMAHHE 
OTpamkaeTCA Ha XMMHYeCCKHX CBOHMCTBAX. 

C sToh WembIO MbI H3MepHJIM JMMOJIbHbIe MOMeHTbI BOCbMH COeAMHEHHH Np 
25° B OeH30JIe TeTePOMHHHbIM MeTOZOM. Bce coemvHeHHA ObIIM CHHTeSHPOBaHbl 
HaMH VM MOMYYeHbI aHaJIMTHYeCKH UMCTLIMH. QVJIEKTPOHHbIe MOMAPHsallHy B | 
OAMHUX CJIyYYaAX B3ATbI U3 OMbITa, a B JPyruX — BbIUMCJeHbI NO pedbpakuuAM 
cpa3eH. M3 ONbITHDIX JaHHbIX WIA pedbpakuHH rpynmp C —NOetouyueHo 3Ha- 
yeHve 7,65 cm? B Tex cayuadXx, 


TaoOmunua 1 
kKOrya IPH OJHOM yrJiepore Ha- 


P XORMATCA TPH HUTpOrpynnpl, U 

P sa .AQt8 | 

eth f © |+Par]’!" 75 om?, Korga OmMH yraepon 

CBA3aH C JBYMA HHTporpynma- 

eee 0,003—0,006 | 183,5| 35,7 | 2,47 mu. ATOMHaA NOMAPH3 anna KaxK- 

CBr (NO)s 0,005—0,012|174,1/38,1 | 2,56 yo wurporpynmpr oneneHa B 

CJ(NOg)s 0 ,002—O,004 | 341 US By || abe 16, 2 em? ie be Ri 1uMOWIb- . 

CHsC(NOzg)3 0002-0007 243,81 35,8. - 3,47 

CHsCH(NOsg)2 |0,005—0,01 | 276,8) 27 | HbIX MOMECHTOB HCIIOJIb30- 

CHsCBr(NO2)s 0,003—0,015| 254,6|34,7 | 3,26 Banh! dopmyant Tenecrpanga. 

CHsCCl(NOz)2 | 0,004—0,008 | 226,1/ 34,85] 3,06 B vTa6n. 1 TocnenoBaTesbHO 
CHsCHBr(NOg) |0,006—0,014| 206 |26,9 | 2,94 - Nes 


IIPHBeeHbI POPMYJIbI, OOMAaCTb 
U3MepeHHbIX KOHUeHTp anit B MOJAPHBIX OIAX, NOWHaA Nomapusanua, 
CyYMMa aTOMHOHM M SJIEKTPOHHOH NOMAPH3alWH M 3Ha4eHHe AMMOMbHOrO MOMeH- 
Ta B jeOanx. 

ConocTaBHuM JMMOJIbHbIC MOMeHTHI cBA3eH C — Cl, C — Br, C — J B coemn- 
HeHuax Tuma CHsHal u CHal(NOz)s. 

EciM MpHHATb YCJIOBHO JWI MOMeHTa cBa3H C —H s3nauenne 0,31, Kak 
3TO ObINIO MpesioweHO B MoceqHee BPeMA WIA cCayuan sp? ruOpuyzMsanuu 
(C NOMOXKUTEbHLIM 3apAJOM, HallpaBJIeHHbIM B CTOPOHY Bogopoma) (1), TO us 
3HaueHH JMMOJIbHBIX MOMCHTOB B OeH30/IbHbIX pacTBopax yaa CHsCl 1,86; 
CHsBr 1,82 u CHsJ 1,48 D momyuaem 3HayeHHua MOMeHTOB cBa3eH C — Cl 
1 .553.C.——.Br edly aC J lel DW: 

Hakorsienve aTOMOB raJiouya pH OLHOM yrslepoye MpHBOANT K CHW2KeHHIO 
MOMeHTOB cBsiseH. IIpH TOM Ke NpekNomOxKeHHM OTHOCHTeIbHO cBA38H C — H, 
M3 OMbITHBIX JaHHbIX 10 MoMeHTaM CHCls 1.2; CHBrs 1,06 uCHJs 0,95 D 
Mowyyaem WIA cBaseh C —Cl; C-~Rr uv C — J, coorpercTBenuo, 3HaveHua 
0,89; 0,75 u 0,64 D. 

V3 BeJMUMHbI JUMOJIbHOrO MOMCHTAa HUTpoMeTaHa B OeH30ue 3,15 Haxo,MM 
aa MomMeHtTa C—NOz 2,84 D. Moment nutpodopma CH(NO2)s, H3BecTHBIit 
MO JIMTepaTYPHBIM JaHHbIM, a Tak>Ke NO HalliMM H3MepeHuAM, paBeH 2,71, uTO 
qaeT Wa cpi3suv C—NO2z 2,4. Vctombsya sto 3HaueHne u HaligenHble Hamu 
BeJIMUMHEI MoMeHTOB CCI(NO2)3 2,17, CBr(NOz)s 2,56 u CJ(NOs)s 3,79, 
HaXOJMM, YTO B STHX COC MHEHHAX MOMEHTHI CBAZEli yruiepo — rao“ paBHLl: 
C—Cl 0,23 (c orputateibubim 3apaqoM B cropony xmopa), C—Br 0,15 
(C NOMOXHTEIbHBIM 3aPAOM B CTOPpoHY Gpoma) uw C—J 1,39 D (c mur0com 
y Hoga). Ilo cpapHenuto c coequHenuamu Tuna CHsHal moments H3MeHeHBI 
y cpasH C —Cl na 1,32, C —Br na 1,66 n C—J na 2,56. 
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CneqoBaTebHO, B rasOHATPHHUTPpOMeTaHax y X0pa uMeeTCA HeOOMbUION 
OTPHIaTeIbHbI 3apan, y Opoma cuaOnlit moc, a y Hosa yxKe 3HauNTebHbIIi 
NOMOAKUTeMbHLIM saps. IpunyuunuaibHaa cropona Jlea 3aKO“aeTCA, KOHeY- 
HO, He B aOCOJIOTHBIX KOJIMUeCTBEHHbIX 3HaYeHUAX, @ B TOM, YTO pocT Ju- 
MOJIbHOrO MOMeHTA MOJIeKysIbl OT CCi(NOz)3s kK CBr(NOz)3 u kK CJ(NOz)s (y Ko- 
TOpOrO MOMeHT OovJIbiile, YeM y HUTpopopma, Ha 1,08 D) yKa3bipaeT HaTO, 4TOB 
cBxi3H C—J HO ABAAeTCA MOMOMKUTEIbHLIM KOHLOM Zunoma. He3apucumo or Tou- 
HOCTH KOJIMYCCTBCHHbIX CpaBHeHHi (Wa cBa3Hx C —H B KayecTBe ycsIOBHOH 
BCJIMYMHLI B3ATO OHO 3HaYeHHe JIA BCeX FaJOHMAOMPOM3BOAHbIX MeTaHa) O4e- 
BHIHO, TO B PAY ranOu“ATpHHUTPOMeTaHOB OpICTPO pacTe;rT 2EKTPONOOKUTEIb- 
HOCTb OT XJIODa K HOZY. OTO cBi3aHO C TeM, 4TO MPH HaMYHH Tpex cBA3eH 
C — NOs mpu ofHoM yraepogze B3auMogelicrBue fioqa c yrepoyom He ucuep- 
MIbIBaeTCA OOPasOBaHHeM OObIYHOM JBYX3/ICKTPOHHOM CBA3H C UaCTHYHO HOHHBIM 


e 0 

coctrosuuem C — J. Ilo-suqumomy, Hoy 3yecb yacTHYHO ABsAeTCA MOHOpoM! 3a 

cueT CBOeH HeMOesIeHHOH Mapbl P-9/JIEKTPOHOB, IIpH¥YeM CMelleHHe 3JIEKTPOHOB 

OT HOWa K YyrviepOqy BbISbIBaeT lalbHelilee CMellleHHe 3IEKTPOHOB 4 
re) O 


qacTHUHbIH Mepexoq HMTpO-rpynmpl a p nunputo-rpynny NC : 


CBoeoOpa3Had MOIAPH3alMA CBA38H yraepoq — ramouy B raOu,TPHHUTpO- 
‘MeTaHax OOYCJIOBJIMBaeT Cielupuyeckve XMMHYeCKNe CBOHCTBA 3TUX COeIMHEHUH, 
HallpHMep CMOCOOHOCTb UX THAPOMM30BAaThCA C OOPas0BaHHeM PasOMHOBATHCTHIX 
KHCJIOT (7), OKHCIATb TrHfApa3uH (°) HIM MomucTHIi Kanu (4), Obicrpo BoccTa 
HaBJIMBaTbCA Ha PTYTHOM dJeKTpoye (°). JlerKocTb 9THX peaKkuMli BOspacTaeT 
IpH Mepexoye OT XJIOPTPHHHTpoMeTaHa K OpoM- Hu, OcOGeHHO, K HOATPHHUTPO- 
MeTaHy (HallpHMep, KOHCTaHTa FHAPOMH3a YKa3aHHbIX COeAMHEHHM COCTaBAeT 
COOTBeTCTBeHHO, 8 107!*, 3-10-14 u 4 -10~* (?)). B Taxol xe MocmeqoBaTebHOCTH 
pacTeT 9/IEKTPOMOJOKUTEMbHOCTH Faloua B raslOMATPHHATpOMeTaHax, Kak 3TO 
BHJHO H3 UX WMMOJbHbIX MOMCHTOB. 

Ecam Jia JMMoubHOrO MoMeHTa rpyunpt C(NOe)s IpHHATb BemuuuHy 2,4 D 
M MCMOIb3OBaTb STO 3HaYeHHe AIA MOJIeKyabt CHsC(NO2)s (3,17 D), To aaa 
MoMeHTa CH3—-C nomysaetca 0,77 D. CiegopatesbHOo, Mp cocescTBe Tpex 
HUTPOrpyMl MOBbIWaeTCH IJIEKTPOMOJOMKHTEIbHOCTh MeTHJIbHOH Tpynnbl u 
YCHJIMBalOTCA KHCJIOTHbIe CBOHCTBA aTOMOB BOOpOya, YTO XOpOUlo corsacy- 
eTcad C XHMMYeCKHM ToBeseHHeM 1,1,1-TpHHuTposTaHa, JerKO Tepstollero 9aue- 
MeCHTbI a30THCTOM KHCMOTHI Cc OOpa30BaHHem 1,1-nnHuTposTHJeHa (°). 

IlpuHasp ykKa3aHHble 3HayeHHsd MOMeHTOB C —CHs3, C —H u C — NOz, 
MOXKHO paCC4UHTATb Pe3YJIbTHPYIOUMe THMOJbHbIe MOMeHTH pAa TeMAMHUTpPO- 
coequHeHuit. Tax, guia CHsCH(NOse)2 pacuer gaet 3,38 D, BMecTo ombiTHoro 
3HaueHua 3,47 D; guia CHsCCl(NO2)2 pacueTHoe 3HaueHve coctaBuset 3,15 D, 
a onbitHoe 3,06 D; za mMomekysbt CHsCBr(NO2)s no pacuery nomyuaem 3,29 D 
B YJOBJIETBOPUTeMbHOM Corwiacuu c ombitom 3,26 D. Orcioga crefzyer, YTO U B 
ciyyae JMHUTPOCOeMHEHHH OMbIT Cormacyerca C (aKTOM 3HAUHTebHOrO NOHH- 
%KCHHA JMUOJIbHOrO MOMeHTAa CBA3H yrvlepoq — raoug. 


UuctutyT ToHKoM XuMnyecKOH TeXHOJIOrHK Ioctymusio 
um. M. B. Jlomonocosa 14 II 1960 
VuctutyT oprannueckoit xumuu um. H. JI. 3enuucKoro 
Axkajemuu HayK CCCP 


IMTHPOBAHHAA JIATEPATYPA 
i AP's to, J. Am..Chem. Soc., ‘80; 4230 (1958) 2 Li Bitken bach, Kon wt 
Wet. WwW. S't.ein,0 Ber, 62,).2060 4 (1929), F0A; Macbeth; D.. Paaiiiad Chem 
Soc., 119, 1356 (1921). 4C.C.Hopuxos, AA. Patusuaboepr,B.U.Tynes- 
cxaa,B.B.C epoctbaHoBa, Mas. AH CCCP, OXH, Bnevarn. ®& C.F.Maiipa- 
HoBpCKUH, A. A. Pahusuapno6epr, C.C.Hospuxos, B.A. Kaumosa, JAH, 
125, 351 (1959). ®L.Zeldin, H. Shechter, J. Am. Chem. Soc., 79, 4708 (1957). 
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Jloxnanp Akaxemunu nhayk CCCP 
1960. Tom 132, Ne 6 


TEOJOL HA 


B. J. BAPAHOB 


CTPYKTYPHO-FEOJIOTHYECKASA NOSMLMA PYAHbIX NOJIEN 
B 3bIPAHOBCKOM PAMOHE HA AJITAE 


. (IT pedcmasaeno akademuxom JI. H. UlepOakoeoim 380 I 1960) 


SbIPAHOBCKHM PYHbIM paHOH HaXOJUTCA B Mpeselax toro-BOcTOYHOrO M0 
rpy2KeHna CuHIOWMHCKOrO aHTMKMMHOpHA TepuMHcKOrO Bospacra (*,°). 


B crpoenuu palioua IpwHuMaloT yuacTHe MOpOsb ABYX CTPYKTYPHbIX Apy- 


COB: KaJI€CJOHCKOTLO, IlIpeCTaBJIEHHOTO MeTamMopduyecKHMH NMOpOyaMu HHRKHETO 


TaleO30A, HU repWMHCKOrO, CJOMeHHOTO OCAJOUHO-BYJIKAHOTCHHbIMH o6pa30Ba- 


HHAMH 9debcKOrO Apyca CpefHeroO JeBOHAa HM IIPeMMYLILeCTBeEHHO OCaJOUHbIMH 
OTOXKCHHAMH XKMBETCKOFO Apyca CpesHero JeBOHa — HHKHEerO KapOona. 

IlepeuucuieHHble Mopogbl cmaraior KpyNHy!o Tsbl6oBy!o PeBHrolinHcKyt!0 
aHTHKJIMHaJIb, PACHOJIOXKeHHY!IO B IOTO-BOCTOUHOM YIJly TEKTOHHYeCKOrO O10Ka, 
oOpa3s0BaHHOrO Ha y4acTKe MepeceyeHuA CepHH KPYMHbIX JWIMTeIbHO pasBUBaB- 
INMXCA Pa3JIOMOB JBYX HallpaBJIeHHH: CeBepO-ceBepO-3allaqHOro HM CyOWIMpOTHO- 
ro. Kpalinve 43 pa3JIOMOB KaKJOH CepHH OrpaHvyMBaloT paccMaTpHBaemMytO 
aHTUKJIMHaJlb C tora HM CeBepo-BocTokKa (cM. pHc. 1). IOro-BocTrouHaaA HM BOCTOK- 
CeBepO-BOCTOUHaA YaCTH aAHTHKJIMHAJIM OCJIOXKHEHDI 30HAMH MHTeHCHBHOrO 
JMHaMOMeTaMOpu3Ma HM paccwaHueBaHNA NOpor. 

PeBHIOWMHCKaA AHTHKIMHaJIb MMeeT ACHMMeTPHYHOe CTPOeHHe: BOCTOUHO- 
Ce€BepO-BOCTOUHOeE ee KPbIJIO HAKJIOHEHO KPYTO K BOCTOK-CeBepO-BOCTOKY, toro- 
3anayHoe KpPbIIO MoOoro MagaeT Ha 3allaq. CnoxKHO MOCTPOeHHbIN CBO aHTH- 
KJIMHaJIM XapaKTepH3yeTCH KPYTbIM TOrpyxXeHHeM J0%KHOM ero YacTH K 
tory; CeBepHawd ero YaCTb HMeeT CPaBHUTeIbHO Mooroe MorpyxkeHHe kK ce- 
Bepy. 

BuyTpu PepHiolwiMHCKOM aHTHKJIMHaJIM BbIeIAIOTCA TIbIOOBLIe AHTHKMHAIM 
2-ro TlOpAKa, UMeIOUIHe B BOCTOK-CeBepO-BOCTOYHOH UaCTH CKaAKU CeBepo-3a- 
maqHoe, a B Woro-3alaqHOK uwacTH — CYOWIMpOTHbie NpocTupaHua cBoyoB. AH- 
THKIMHAIM 2-ro NopsAsKa paciosaraloTtcaA KysMcoobpa3Ho pyr K Apyry. Kax- 
aA U3 HUX OCJIOKHeHA 30HOM MpPOJOJIbHbIX pa3JIOMOB. B COBOKYMHOCTH CKJIay- 
Ku 2-ro NopaAAKa OG6YCIOBIMBAaIOT HasMuNe CepHH pesKUX dleKcypooOpasupix 
H3rM60B cBoqa riaBHO PepHrowiMHCKOM aHTHKIHHaIM. YuaacTKH 9THX UM3rH6oB 
B BOCTOK-CeBepO-BOCTOUHOH UaCTH PiaBHOH aHTHKJIMHaIH YaCTO JONOTHUTeEbHO 
OCJIO*KHEHLI 30HAMM TPeLIMH WIMPOTHOFO MpOcTHpaHus, BbITOMHEHHBIX Jalkamu 
raOOpo-7HOpHTOB uM HOpHT-nopdupuTos. Ms3ru6p cBosqoB aHTHKMHaei 2-ro 
MNOPALKAa, HMeIOWUX WHPOTHOe MpOcTHpaHe, KaK MpaBHJIO, OCMOMKHAIOTCA Tpe- 
IMMHOBATOCTHIO CeBepO-3allaqHOro HalipaBJieHHA. 

Marpy3uBuble Nopogbl (ra66pouybl, WHOPUTHI, PpaHuTONAbI) B SbIPAHOBCKOM 
paHoHe NoypasestOTCA Ha WOCKMaqyaTble, CHHXPOHHble CO CKMaquaTOcTHIO 
HM mocuecksamuathe (°). 

Han6ouiee KpyiHble BepXHellaleO30HCKHe MHTPY3HBHbIe MACCHBbI BbITAHYTHI 
B CeBepO-CeBepO-3allaqHOM HallpaBJIeHHH BAOIb 30HbI PerHOHAMbHbIX pa3JIOMOB, 
OrpaHHUMBalolleH SbIPAHOBCKY!O TeEKTOHUYeCKY!O TyIbIOy Cc 3anaqa. OTgenbupie 
“YaCTH MACCMBOB rpaHHTON JOB HU Waku raOOpo-7MOpHToR, MarnorpaHuT-nopdu- 
POB, JHOPHT-NOpMupHTOB HU NaMUpoOdupoB CJeLyIOT MO 30HaM Pa3PbIBOB WIMpoT- 
Horo MpocTupaHus. 
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Puc. 1. Teouloro-crpykTypHaa cxema 3pIpaAHOBCKOrO paliona. / — Jaiku Mu MaJible Tesla WMOpuTe 
MopPupuTow, samupodupos; 2 — paliiku Wu Mawible Tesla raOOpo-quopuToR; 3 — No3qHeBepxXHe= 
Maleosolickue rpaHutTougH; 4 — paHHeBpepXHenaeosolcKne rpaHuTouEl; 45 — HH2KHeKaMeH= 
HOYTOJIbHbIe radOpo, ra6Gpo-AuopuThl; 6 — NopPupuTh! Mu UX Tydbl BuseHcKOrO Apyca, HYAKHerO 
HOWbApyca; 7 — aJIeBPOJIMTbI, aprHJIIMTbI, NeCuaHHKM XHBETCKOFO Apyca CpesHero JeBoHa — 
HWKHerO KapOoHa; 8 — nophuputel cyOsyiKannueckolH alum cpeyHero—BepxuHero JeBona; 
9 — kpapllepble albOuTodupbl cy6ByiKannMueckoH cbauuu cpegmuero JeBoHa; /) — kBaplennie 
—VIbOUTOMUPHI, UX Ty(pbl, asleBpOMHTbI (TaOBCKaA — MaJICAHCKas CBuTHI); // — Ty@bl KBaplieBbIx 
—AIbOUTOUPOB MU KBaplleBbIX NOpdupuToR, KBapleBble albOuToPupHl, alesposuTbt (bepesorcKas 
‘Buta); /2— meramopdbvyeckve Noposbl HW2KHero Maleoso”; 1/3 — paspbIBHbIe Hapyllenus, 
(PEWMHbI CKasIbIBaHnA; 14 — ocHOBHbIe pasviombl; /5 — 30Hbl MHTCHCMBHOPO paccJlaHweBannA 
i MeTamopdu3ma Mopog; /6 — aemenTbl 3aeraHua,; /7 — mpesouaraeMble 30Hbl pasoMOB 
Iy6oKoro 3asioxenua; 78 — OCHOBHBIe MeCTOpoxKJeHHA:  3bIpxHoBcKoe, Tpexosckce, 
TytunuoscKoe, Maneesckoe, Boratpipesckoe, Ocounxunckoe, Ilappirnuckoe; 19 — mynxKtel py-- 
HOMpoABJeHuA 


Cpequ pyAHbIxX Moseli B SbIPAHOBCKOM PaHOHe BbIJeIAOTCA Ba THMNA: 

I. Pyqupre noua, WpwypoveHHble K yuacTKaM peskoro usrvOa B Mane U 
aspese cBoja PeBHIOWMHCKOM aHTHKIMHaIM ("). CpenM HX pasvIMualoTcs: 

a) pyMuble NOIA, pasBUTbIe B yUaCTKaX COWNeHEHMA PbIOOBbIX CKIAQOK CyO- 
IMpOTHOrO HM CeBepO-3allaqHOro MpocTupaHuA Ha MvoUlayix Nepeceyenus 
COMKHAIOULMX UX MPOJOJIbHbIX paz0MoB (SbIpaAHOBcKOe, IpexoBcKoe); 
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6) pyauble MOA, NpHypoveHHble K MeCTaM TepecedeHHA CKMaOK CeBepe 
3alaHOro MpOCTHpaHHsA, OCJIOXHEHHBIX MPOJOJIbHIMA PaspbIBaMH, MOACaM' 
qaeK raO6po-qMOpuTOB M MOpHT-NopdupuTosw cyOuIMpoTHoro MNpocTupaHu 
(Maneesckoe, IlyruuuescKoe, BoratbipescKoe H Jp.). 

Il. Pyquble moa (4 OTebHbIe MeCTOpOKTeHHA), IPHypOveHHble K yuact 
KaM TepeceyeHHA 30H TPeUMHOBATOCTH CYOMWIMpOTHOrTO HM CeBepO-3allaqHOr’ 
MpocTupaHuit B MHTPy3MBHbIX Mopogax ([lapbirnHckoe). 

OrmeveHHble Miowlayqu, B WpeketaxX KOTOPbIX pasBUTHI pyAHble NOMA SbIps 
HOBCKOrO paiOHa, B CYUIHOCTH ABJIAIOTCA y4acTKaMM MepeceyeHHA 30H JIv 
TeJIbHO Pa3BHBaBLIMXCA Pa3JIOMOB TvlyOOKOrO 3a/1IOXKeHHA CeBepO-3allaqHOP 
WM cyOuIMpoTHoro mpoctupaHHH. B npemeiax pyAHbIxX NOeH NOMHMeTaIM4eCKH 
MeCTOPOXKeHUA, KAK MpaBuslO, KOHWeHTPMpyioTcsA B OCTpOM yruly 9TOrO Mepé 
ceyeHHA, OTKPbITOrO K CeBepo-sallaqy. ) 

PyyHble Tesla MecTOpOxKMeHHM, OObeHHCHHBIX B PyAHble MOA NepBoro THM 
IIpHypO¥eHbI K HeCKOJIbKHM PYOBMeULalOuLHM TOPH3OHTaM SHpeMbcKorO AP} 
Ca, IIpekCTaBJIeHHbIM YaCTbIM YepeOBaHHeM BYyJIKAHOreHHbIX HM OCaOUHbIX NOPG 
(appy3uBoB H TyPoB KHC/IOrO COCTaBa H aJICBPOJIMTOB). ; 

MectTopoxkeHua NepBoro THMa,MpHypOueHHble K y4acTKaM CeBepO-3allayq HON 
M 3alaHOro CpaBHUTebHO Momororo MorpyxXeHUA CBOOB aHTHKJIMHaeH 2-F 
mopagka (Maneepckoe, IlyruHyeBckoe, SbIPAHOBCKOe MeCTOPOAKMeHHA), HME 
M@XKIMIACTOBble PyAHble Tela, MOKAIM3yIOllMecA B MexXPOPMAMMOHHbIX 30Ha 
OTCIaMBaHHA M CpbiBa,a TakKe *KMVJIbI HW 3OHbI WPORKHJIKOBO-BKpallieHHOro Opy 
Henenna. IloceqHHve MOKAaIM3Y!0OTCA B MpOMOJIbHbIX (IMO OTHOLWIeHHIO K CKMal 
KaM 2-ro MOpAAKa) M WMarOHa/IbHbIX TPeUHHaX CKaJIbIBaHHA MW B 30HAX paccilar 
WeBaHHA, MepeceKaeMbIX 3THMH TPelMHaMH. 

J{a MecTopoxKeHuH MepBoro TuMa, IpHypO4“eHHBIX K y4aCTKaM 10FrO-BOC 
TOYHOrO KPyTOrO MOrpyxKeHHA AHTHKJIMHaJeH 2-ro MopayKa, a TakxKe WA Mec 
TOPOXKIeHHH BTOporO THMa XapaKTePpHO pa3BUTHE MCKJIOUNTeIbHO KU HU 30 
IIpOXHWJIKOBO-BKpallJICHHbIX Py, TakxKe IpMypOueHHbIX K KPYTOMaaroulyl 
TpellHHaM HM KOCO OpHeHTMPOBaHHbIM K HMM 30HAM PpaccwIaHWeBaHHA BOJIMS: 
9THX TpeluluH (Ipexosckoe, Boratbipepckoe, OcouuXHHCKOe MeCcTOpO*KTeHUA) 

BOJIbUIMHCTBO MeCTOpOxKeHuH paloOHa XapakTepH3yeTCA BellLeCTBeCHHbIl 
COCTABOM PyJ, OOLIUHBIM JIA KOMGeLaHHO-MOJMMeTaIMYeCKUX MeCTOPOKeHH 
Pyyguoro Anraa (?). Pyabl mecropoxkmeHHii, pacnOIOxKeHHbIX B BOCTOUHOM ac 
TH paHoHa BOJIM3M KpaeBoro perHoHabHOro pa3ioma (PoccoMaxKHOrO), OTJIM 
yaloTCcA MWpeoOaqaHweM TrasleHuTa Hal ciaslepHTOM M MaJbIM COsepxKaHuel 
mupurTa. Jia sTHX MecTOpOKAeHHM He yCTaHaBJHBaeTCA YeTKOH MpHypoueHHo 
CTH OpyeHeHHA K OMpeevIeHHbIM TOPH30HTaM, HW OHO XapaKkTepH3yeTCA CHIbHO! 
Pp aCIIbIJICHHOCTbIO. 

@MopMupoBaHHe CKaOK M PpaspbIBOB paliOHa MPOMCXOAUJIO B TeCHOM UX B3E 
HMOCBA3H B TeyeHHe CpefHerO HM BepXHero Mameo304. 

B KaJleqOHCKWe 9STalbl TEKTOHMGeCCKUX TepopManult OTMOKeHUA HMKHEP 
Mlaleo30a, COOpaHuble B CKaqKM C CeBepO-3allanqHoro MpocTupanua, Onlin Me 
peceveHbl pa3soMaMM TpeX HalpaBseHHH: CeBepO-3anaqHoro (MO-BAMMOMY 
MpOMOJIbHbIe B3OPOCcbl), a TakK2%Ke CeBepO-ceBepO-3allagqHOro UH CyOUIMpoTHOro (que 
TOHAJIbHbIe CABHIH). 

B nocaenyroune STalbl IpOMCXOAMIO NocTemeHHoe (opMupoBaHue PbIOOBEI 
CKIaqOK B Mpoiecce AJIMTeIbHOrO MOrpyxXeHuA palHoHa, CHHXPOHHOe co cOpt 
COBbIMH NepeMelleHHAMM NO pa3spbIBaM B KaJIeqOHCKOM OCHOBaHuH. Ilorpyx 
Hue NpOMCXO4IO HaYHHaA CO CpeqHero WeBOHa HM KOHYaA BH3eHCKHM BeKO 
HW KHero KapOoua. 

B kKouwle ditpembcKOro BeKa MMed MeCTO KPpaTKOBPeMeHHEIM MepepbiB B OCAa) 
KOHAaKOMJICHHH B CBA3H C TembOeccKoH cba30i cKmamuaroctu (*). 

B mepvox repuMucKoH cKmagquaTocTu Ha cbone OOulero MOAHATHA — B ps 
3ybTaTe WuphepewiMalbHblX JBMKeHHH OOKOB KasleqOHCKOTO OCHOBAaHHA - 
SaKOHUANOCh (OpMUpoBaHue PIbISOBLIX CKManoK. TloaqHee MocenHue MoTBep! 
JMCb YCOKHeEHHIO TIpoweccaMA THHAMOMeTaMOphu3Ma NOpO, BEISBaHHOrO 6 
KOBDIM C/KaTHeM, HallpaBJIeCHHbIM CO CTOPOHbI reOCHHKJIMHAJIbHBIX 30H. B pesyul 
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aT€ STOO OMHOBPeCMeCHHO CO CJaHWeBaTOCTbIO CIJIOULMBaHHA BO3HUKJIH OpHeH- 
POBaHHble IM arOHaJIbHO K CJIAHIeBaTOCTH ABE CHCTeMbI CKOJIOBBIX TPeLHH (CABH- 
) H MomepeyHble TpeuMHbI OTpPHIBA. 

K KOHWY repwMHCKOl cKaqyaTOcTH, Mocie 3HauNTeIbHOM 2po3HH cpeqHe- 
fAJICOSOHCKUX TOJUL, OOpas0BaHcb MpOONbHbIe MO OTHOWeHHIO K CKaqKaM 
ro MopazKa B3Opocbl HM B3OpOco-cABHrH M OMepsAIOMMe UX TPeUIMHEI. 
TIpouecc PopMupoBaHHA CKJIaqUaTbIX M pa3spbIBHBIX CTpyKTyp ConmpoBoxpas- 
NOCJI€MOBATebHLIM BHepeHHeM YTaOOpo-7MOpHTOB, TpaHUTOMOB, MaJIbIx 
HTpy3HH raOOpo-qMOpuToB, AuaOa3z0BLIX MOpupuToB, MMOpuT-nopdupurTos, 
WaruorpaHuT-Mop@upow MW sJammpodupos. 

Bewlel 34 OKOHYaAHHeM HHTPY3MBHOM eATebHOCTH B paioHe MpOHsOLIO 
FOSOOHOBJeHHe B3OpOCOBbIX TepeMeliieHHH MO HawOouee APeBHUM paspbiBaM, 
(POMOJIbHbIM MO OTHOUICHHIO K TepIMHCKMM TVJIbIOOBbIM aHTMKJHHaIAM 2-ro 
opaqka. B pesybrate HepeMeleHuli 610OKOB MOpox B MO3qHerepMHCKOe Bpe- 
A BUOb TPeulIMH HanOovlee pa3sqpoOJeHHOH OKa3galacb HWKHAA YaCTb repuuH- 
¢KOrO CTPYKTypHOro apyca, OcoOeHHO B yuaCcTKax NepeceyeHHH 30H pa3JIOMOB 
DaSJIMUHbIX HalipaBseHul. K sTHM yyacTKaM, Kak OTMeUaJIOCb Bbillle, HM MpH- 
ypOueHbI PyHble NOMA. 

Tlocnepyauble AesopMaluun B palioHe BbIpaxKeHbI Ca60 HW MpesCcTaBsIeHbI NO- 
epeuHbiMu COpocaMH MaJioH aMMMJIMTY BI. 

H310%KeHHOe MOKa3bIBaeT, YTO MOMMeTaIMYeCKOe OpyeHeHHe B SbIpA- 
IOBCKOM palioHe O6pa30BaHO B CaMbIH NO3qHUM STAM AJIMTebHOTO pasBUTHA 
STPyYKTYpbI Mocyle NONHOrO 3aBeplIeHHA MarMaTHyeCKOH esTesbHOocTH. Han- 
Sonee OlarOnpHATHBIMH JIA OPYJeCHeHHA OKasaJIMCb MVOWaMK B Mpeemax nepe- 
CMaMBaloluluXcA TyYPOB HW aJleBPOJIMTOB 9debCKOrO Apyca cpefHero JeBoHa, Ha 
KOTOPbIX HaHOoJIee MOIHO MpOABMJIHCb TeKTOHHY¥eCKHe JesopMallMH BCex OCc- 
HOBHBIX 9TaNOB (POPMHPOBaHUA CTPYKTYpbl paoua. 
| OTM 2Ke MoWagM ABHIMCb O1arONpUHATHHIMH JIA NOKaIM3alMM B HAX MAJIbIX 
HHTpy3HH CpesHero HM OCHOBHOrO COCTAaBA, H, MO-BUJMMOMY, NOSTOMY TocueqHHe 
IpOCTPaHCTBeCHHO CBA3aHbI C MOJHMeTAaIJIMYeCKHM OpyeHeHHemM. 


KpacHoapcKHli HHCTHTYT UBeTHBIX MeTAaJJIOB Tloctynuuio 
um. M, VW. Kanununa 28 I 1960 
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P. A. KAMAJIETHHHOB 


BO3PACT MH CTPATHIPA®HS 3HJIAMPCKOM CEPHH 
HA 3ATNAJHOM CKJIOHE IKO)QKHOFO YPAJIA 


(ITpedcmaerexo axademuxom JI. B. Haauexuxoim 16 1 1960) 


Jlo HacTosulero BpeMeHH He CyllecTByeT eMHOM CTpaTurpaduyeckonw cxew 
pacuJleHeHHA H EMHOTO NOHUMAaHHA OObeMa MH BOBPACTA OTIOMKeHHU 3alaupCKe 
cep Ha 3alaqHomM cKOHe IOxuoro Ypaua. 

J. T. Oxuranos (771°) pacusienteT 3HaM“pcky!o0 Cepuio Ha AyMOaeBcKy 
(D.? — D,fr), temuposcxyto (Dir) m Kancxyto (D;im) cputel. B. M. Keane 
(3, 11) re »e ocaqKH pacuieHdeT Ha AyMOaeBcKy!0 (D2? — Dagir), acramicKy 
(Dzfr) uw apawiiumuckyto (Dim) cBuTbl. Kpome Toro, B cocTaB CepHH OH BKJIK 
yaeT AMAUIMIMHCKYIO (C,t) H Ma3HTOBCKy1o (C,t — v) cBuTBI. 

Suulaupckan CepHA NOACTHIaeTCA YTJIMHHCTO-KPCMHHCTLIMH OTJIOXKCHUAN 
6eTpHHCKOM CBUTbI, BOSPacT KOTOPOH JaTHpyeTca Kak CHJyYp — HMKHUM TeBO) 
B HHxKHeH YaCTH CBHTa COJepxKUT CHJIYPHHCKUX PpaliTOJHTOB. 

J. T. Oxkuranos (7°) mogpasqemset SOerpuuckyio cBuTy p. Berpa Ha mA 
ropu30nTos (A — E). 

Kak TloKa3aJIM Halld MCCJIeqOBaHHA, BepXHHe TropH30HTHI (D u E) Gerpul 
CKOH CBHTbI MMeIOT CpeHeAeBOHCKHHK, SMdebcKHM BO3pacT. OHH MpocsexKHBi 
IOTCA BOMb galamHoro ckoHa xp. Ypaun-Tay. 

Hamu 9TH TOpH3OHTHI BbIeAIOTCH M3 COCTaBa OeTPpHHCKOM CBUTbI B KY] 
KaTayckylo cBuTy. Crparorulm — paspe3 p. Kypka-Tay (nputox p. Kan 
y a. Kypka-Tay. 3yecb cBuTa corjacHo 3aJleraeT Ha TiMHHCTO-KPeMHUCTHI 
ClaHuax OeTpHHCKOH CBUTbI. OHA CJIO*KeHA MeJIKO- HM CpeHe3ePHUCTHIMH KBat 
I€BLIMH TeCuaHWKaMH CepbiX HM CBeTJIO-CepbIX TOHOB C TIPOCJIOAMH 3eJICHOBATHI 
WM TeMHO-CepbIX TJIMHHCTbIX CJlaHIeB acmMyHoro Tuma. MomHoctb ee 100 » 

CeBepuee (p. Berps) u toxuee (p. Bb. Mk) caura npegzcrapmena nepecanss 
HH€M TJIMHHCTHIX CJIAHWeB, KBaPIeBbIX AJIeEBPOJIHTOB HM MeCdaHHKOB, C JIMH3é 
MM H3BeCTHAKOB MH KOHTJIOMepaTOB B OCHOBaHHH. 

XapakTepHoh OcOGeHHOCTHIO CTPOeCHUA CBUTHI ABJIAeTCA IPHCYTCTBHE KBA] 
WeBbIX M€CUaHHKOB H aJIeBPOJIMTOB MH OTCYTCTBHe PpayBakKOB, 

B JIMH3e M3BeECTHAKA B OCHOBaHHM KypKaTaycKOH cBUTHI moO p. Berps, 
2,5 KM 3allayHee 1. HopoycmaHoso, Hamu coOpaHa 9aiidembcKan tbayna: Favos 
tes sp., Acantophyllum cf. tenuiseptatum Bulv., Fasciphyllum schliite: 
Soshk. (onpeqenenua H. 3. Cmaccxoro), a taxxe Sieberella aff. sieberi Buct 
Camarotoechia nympha var. pseudolivonica Barr., Catazyga (?) perpolit 
Khod., Atrypa aff. mala Khod., A. devoniana var. descrescens F. and F 
Carinatina cf. arimaspus Eichw., Karpinskia fedorovi Tschern., Cupress¢ 
crinus rossicus Antr. (onpezemeHua aBropa). 

KypkKatTayckaa CBHTa MOxeT ObITbh COMOCTaBJeHa C MYPaJbIMOBCKOH CBHTO 
p. Bb. Ux (?) uw wanquucKkor TommeH Opp-Mnenkoro mexgypeaba u Myromxay 

Ha kypkataycKolt cBUTe, MeCTaMH C pa3MbIBOM, HeOOJIBIIMM YIJIOBLIM He 
COrmaCHeM HM KOHTIOMepaTaMH B OCHOBAHHH, 3asleraloT TIMHUCTHIe NOpOsE oO 
HOBaHUA 3HJIaMPCKOH CepHH, BbIJeAeMble MO], HAMMeHOBaHMeM «A yMOaeBCKOL 
cpuTer (3,771), 

slyMOaeBckaad CBuTa BbIyemeHa JI. IP. OxkuraHoBbim B paspe3e 10 npaBoM 
Oepery p. Kalinyit, y 4. AymOaeso, Ha BOCTOYHOM KpbiJie SanaqHo-KpaKkHHcKO 
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PLHKIMHAIM, PaCNONOKeHHOH MexKLy NepHJOTHTOBbIM MaccuBoM IOxnHoro Kpa- 
1 Ha BOCTOKe HM (paHCKHMM U3BeCTHAKaMM Ha Ballas. 
Kak BUHO M3 paccMoTpeHua cocraBseHHOrO Hamu paspesa (puc. 1), suma- 
CKMe OTJIOMKCHHA HA KPbIIbAX STO CHHKMMHAIM OTYCTIMBO MOspa3 jes AIoTcA 
HW2KHIOIO, NPCHMYULeCCTBCHHO TVIMHMCTY!O, H BePXHIOIO, IPeHMyUleCTBeHHO 
pcuaHYIO, TOJILIM. 
MOULHOCTh HW2KHEH TOJILM u3mMeHAeTcaA oT 135 M Ha 3aNayqHOM Kpblule CHH- 
uHamM, rye J. I. Oxkuranos ornocut ee K TeMHpOBCKOli cBHTe, 10 265 Mm Ha 
pcrouom, Pye OHA ABJIAeTCA CTpaTOTHNOM sAyMOaeBCKOH CBUTHI. Bepxuaa, 
yeCuaHad TOJIa Ha3BaHHbIM HCCJIeOBaTeIeM OTHOCHTCA K KAaHCKOM CBHTe. 
BOmu3H KPOBIM sxyMOaeBCKOH CBUTHI COepKATCA JMH3bI H3BeECTHAKOB, 
mkyya J. VY. Oxnranospim yKa3prpaiotes tbpancKue Opaxuonogp (3,7,°). 
Hamu Opium MOBTOpeHI COopHl ayn “3 9TUX HHS. H. 9. CnacckuM “3 HalmMx 
OopoB ompeyeteH Kopasa Nalivkinella aff. profunda Soshk., yKa3prBarouluit Ha 
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Puc. 1. Paspes mo p. Katiny (fOxupit VYpan). 1—3 — xuBetcKuit apyc: 

1 — acouuHcKuh ropu30uHT, 2 — uycoBcKol ropu30HT, 3 — uecmaBcKuit 

ropusonT; 4 — panckuk apyc; 5 —dpancknh spyc, OapmMuucKkul ropu- 

30HT; 6—8& — 3uulaupckad cepux: 6 — TeMHUpoBCKas cBHTa; 7 — KaHcKaA 

cBuTa; 8 — syMOaepcKanh cButa; 9 — AHuH3a M3BeCTHAKAa, Cofep Kamar 

TlepeoTIOHKeHHbIe GOapMuHCKHe OpaxuHonogH; 1/0 — TeKTOHMYeCKHL KOHTAKT; 
11 — cepneuTHHHTEI MaccuBa IOxKHoro Kpaka 


paMeHCKHii BO3pPacT BMelIalollAX CcOeB. ABTOPOM OTCIOa ONpeseseH BepXHe- 
ppaHcKuli, OapMHHCKHH, KOMIMJeKc Opaxuonox HM ycTaHOBJIeHO, YTO MoceqHHeE 
1aXOJATCA B WepeOTJIOMRKeHHOM COCTOAHHH, B rasibKaX KOHTIOMepaToB, CKpell- 
ICHHbIX KapOOHATHO-rJIMHHCTBIM I[eMeHTOM. 

CieloBaTeIbHO, BePpXHAA MOJOBUHaA AyYMOaeBCKOH CBHTbI HMeeT (paMeHCKHH 
303pacT, a HMKHAA — *paHncKuH. 

He ucKmoyeHa BO3MOXKHOCTh IpHHaiexKHOCTH BCeH AYMOaeBCKOH CBHTHI K 
baMeHCKOMY ApPycy, eCH MIpHHATb BO BHHMaHHe, YTO MOLLHOCTh (baMeHCKUX 
TOXKeHHH Pe3KO BO3PaCTaeT B BOCTOUHOM HallpaBJIeHHH. 

BpigeeHve Ha 3anaqHom cKoHe xp. Ypau-Tay raimuncTroh nNaykH Nopog, 
aJleralouleli B OCHOBaHHM 3H/la“pCKOM CepHu, MO, HAaMMeHOBaHMeM «A yMOaeB- 
KOM» CBUTbI OWIHOOUHO. TlocmeqHIoO10 CuleqyeT BbIJeIMTb B HKCKYy!O CBUTY. Crpa- 
OTH — pa3pes BepxoBbeB p. B. Mk. 3yecb ukKcCKaA CBUTa 3asleraeT C He- 
HauvHTeJIbHBIM YIvIOBbIM HecorjmacHem (5—7°), C H3BeCTHAKOBbIM KOHTJIOMepa- 
om (0,05 m) B OCHOBaHMH Ha TopoyaxX KypKaTayCKOl CBUTHI. 

CnoxeHa HKCKasd CBHTa MeC¥aHO-rJIMHHCTHIMH, TJIMHHCTbIMM WM TAMHHCTO- 
PEMHHCTO-CJIOJHCTEIMH CIaHWaMH C PeAKHMH IMIpOCIOAMH FpayBaKKOBbIX Iec- 
aHHKOB, KOJIMYeCTBO KOTOPbIX MOCTeMeHHO BospacrTaerT BBepx 10 paspesy. [Ber 
OPO TeMHO-cepbili, 3e/IeHOBATHIM, CBeTJICIOMIMH pH BbIBeTpuBaHuN. MomlHOCTb 
BHTbI 370 M. 

-CpequeqeBoHCKHH BO3paCcT HKCKOH CBUTbI NIPMHUMaeTCH Ha OCHOBaHHH 3a- 
eraHua ee MO OTMORKCHHAMM ACTALICKOH CBUTbI (paHCKorO BOspacrTa. 

Acrallickad cBuTa CjlomwKeHa rpayBaKKOBbIMH TeCdaHHKaMH C MpoCJOAMM 
NMHUCTHIX cylaHueB. MourHocts ee 70 1000 m. Toponnr cogep2xKat cpeqHedp aHCKuXx 
oHHaTHTOB Manticoceras intumescens Beyr. (A. JI. Anum, 1932 r.; A. B. 
ypaueHko, 1958 r.). 

CyeqyeT OTMeTHTb, 4TO K dpanckomy spycy JI. IV. OxkuraHnos OUIMOOUHO 
THOCHT TEMHPOBCKYIO CBHTY. PaMeHCKHM BO3paCT yKa3aHHOM CBUTbI HOKA3bI- 
AeTCA HH KeCJeLYIOULHM : 
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1. Tlourm MOBCeMeCTHO IIMHUCTO-C/IaHIeBbIe MOPOAbl TEMHPOBCKOM CBUTHI 3 
jleraioT C pasMbIBOM Ha OyrpucTOH HM OKPeMHesOM MoBepXHOCTH BepXHe*paHCKH 
OapMMHCKHX OpaxWOMOJOBbIX PaKYWIHAKOB. ; 

9. B muu3ax U3BeCTHAKOB, COJepxKalll\uXcH B TeMMPOBCKOH cBuTe p. B. VU 
HaMM BCTpeyeHbI (bameHcKHe (bopamunudephl (apxectbepbl uM MapaTypaMMHHb 

3. Ycranossieno (2, 4,°), uTO H3BeECTHAKH C OapMuHCKOM dayHou, yKa3biBe 
mule JL. [. Oxuranospm (%,°,°) 13 TemuposcKol cBuTbl B. Mka, BocTrouH 
a. Mypagbimopo, MpHypoyeHbl K 34MKaM AHTHKJIMHAJIbHBIX CKJIAQOK, OTAKATE 
OT H3BECTHAKOBOFO MaCCHBa, MOCTHMalOlleroO TEMHPOBCKYy10 CBHTY. 

CnefopaTesbHO, aMeHCKHe OTJOXKeHHA SHaMPCKOH CepHH B 3aMayHE 
paspe3ax mo pp. Kalinyi#, Kana, B. Mk uw ap. moryt ObITh pacuJIeHeHbI Ha J 


TOJILULH: HM2KHIOIO, IIPCHMYLECTBeHHO FJIMHHCTY 
TeEMMPOBCKad CBHTAa), H BepXHIOIO, MpeuMyLl 

Garni TlecuaHyto runic CBHTA). 
Amaununcnan C,t | CymMMapHas MOULHOCTb CBHT He MpeBbllila 
“Tt  500—600 m. 
Aegean Segal RE! B BoOcTOuHOM HalpaBJleHHH MOLLHOCTb @, 
yuwck MeHCKMX OTJOXKeHHH ObICTpO BO3pacTaeT 
1,5—2 ThIc. M, HM 3eCb B HX COCTaBe MOK 
Aebon - 2 BbIJCIUTb HECKOJIbKO JIMTOMOPMYeCKUX TOIL 
on MpeycraBisouux cosoh KpynHble ocayouH 
JIMH3bI (aBallIMHCKad CBHTA), 

B Oacceiuax M. Uxa u Kypyuna B 9TH 
OTJOKCHHAX 3aKJNOUCHbI JIMHSbl H3BeECTHAKC 
cO cKoNJeHuAMU Opaxuonog Liorhynchus bascl 
Puc. 2. Cxema cootHomenuaycsut kiricus Tschern. u cbamenckux copamunudep. 

3HulaHpcKo cepHu BOM3H KPOBJIM aBalIMHCKOH CBUTHI (6a 

cei M. Mxa) Hamu sctpeyenni: Archaesphaei 

minima Sul., Parathurammina devonica Viss., P. kopeicubovi Viss., P. cusl 
mani Sul., Bisphaeraelegans Viss., Endothyra communis Raus. (onpem 
Jenus A, 3. Buccapnouoson). . | | 

CueqoBaTeIbHO, YMeECTHO IipeANOOKUTb, YTO BEPXHHe TOPH3OHTHI aBalMI 
CKOH CBUTbI BKOWUaIOT B ce6a cmon Etroeungt. 

Saneraioulad Bbille AMALINMHCKad cBuTa (C,t) NpezcraBmeHa NepecauB 
HHeM CHJIMIUMTOB, aprHJJIHTOB H H3BeCCTHAKOB, COJepKalluX TyPHeHckux cop. 
mMuHudep: Vicinisphaera squalida Antr., V. angulata Antr., Parathurammir 
cushmani Sul., P. heckeri Antr., Archaesphaera minima Sul., Nodosinel. 
cf. tatarstanica Antr., Hyperammina elongata Brady, Tuberitina maljavki: 
Mikh., Eovolutina elementa Antr., Endothyra ex gr. communis Raus., Sp 
roplectammina sp. (onpeqetenua MW. A. Autponosa u A. SW. Buccapnonoson 
MoulHocTb AMallIMHCKOHK cBuTbI OT 100 go 375 M. 

OTJIO*KeHUA BbIlleeKalleH M@3HTOBCKOH CBHUTbI, MpHCyTCTByIOUlMe Ha 3 
MaqHoM Oopty 3uawpCcKOro CHHKJIMHOPUA, MMTOMOFHYeCKM He OTMMUAIOTCA ¢ 
TeMHPOBCKOH. 3akJOUeHHbIe B Hel JIMH3bI USBECTHAKOB COepKa«rT pelKve TYPHE 
CkHe H HWKHeBH3eHcKHe (TybCKHe) PopamuHudepsr (',?). MoujHocrth Ma3uTO 
ckoH cBuTEI oT 200 go 400 Mm. 

Ha ocHoBaHHu BbIMIeH3I0X%xKXeHHOTO COCcTaBsIeHa MpeqaraemMaa CxemMa coo 
HOWeHHA CBUT 3HaMpcKoH cepuu (puc. 2). 

CrepmutTamakcKkaa reoJIOoro-MOHCKOBaA KOHTOpa Tlocrynusto 

Tpecta «BallBocToKHedpTepasBelka» 12 I 1960 

UMTHPOBAHHAA JIMTEPATYPA 
puouosa, Tp. Yumexoro Hepr. Hay4Ho-nccn. HC 
aManmeTAUuHoB, P.A.Kamanetyunuos, JAH, 1 
M. Keaaep, Tp. Uncr. reo. uayk AH CCCP, cep. reon., 104, Ne 
(1949). 4A.K. KpuaoBa, Jlesonckue otnoxKenna tooxKHOu vacTn Bawikupckoro Ypaj 
JI.—M., 1950. *% JI.C. Iu6posuu, Tp. Beecowsx. reom.-pass. o6m., B 144 (193 
6]. B. Hanus Kun, Teonoruueckaa ucropua Ypana, Caepamosck, 1943. 7 7. Tr. Ox 
rauos, Tp. Baw. reot. ynp., B. 12 (1941) ® 0. TF. Omuranos, Mpo6a. « 
reon., Ne 3 (1937). °0.T.Oxuranos, Yu. 3an. Bamx. neg. uncr., B. 1 (195 


© Tl. T.Oxuraunos,| Yu. san. Bam. neg. uuct., B. 4 (1955). 1 Crparurpaduueck 
cnopapb CCCP, M., 1956. 
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Aoruane Akagemun nayx CCCP 
1960. Tom 132, Ni 6 


PEOJIOLH A 


HM. Tf. KJIMMOBA u 10. B. TECJIEHKO 


CJIEQbI BAMOCCKOM HW KEJWJIOBEMCKOM TPAHCrPECCHA 
B NIPEXEJIAX 3ANAHO-CHBHUPCKOM HH3MEHHOCTH 


(IT pedcmaeaneio axademuxom A. Jl. Anwunoim 29 I 1960) 


Hcropux topcKol Tpancrpeccuu Ha TeppuTopuu 3anaqno-CuOupcKon Hu3- 
€HHOCTH H3yy4eHa ellie HegocTaTouHO. Jlo HeqaBHerO BPpeMeHH CUHTAJIOCb, ITO 
epOlUuBeTHad MeCyaHO-aJIeBpHTOBAaA yrJieHOCHAaNA TOVJIIIla, BbIesAeMad B TIOMeH- 
KylO CBHTyY WM aTHpyeMaxd Kak CpefHelopcKad, OOpasoBasach B pe3yJIbTaTe 
POWeCCcOB HCKJIOUHTeJIbHO KOHTHHEHTAJIbHOrO OCaJ,KOHaKONJieHHA, a BbIlllese- 
allie OMTYMHHOSHbIe aprHJIJIUTbl MaPbAHOBCKOM CBUTHI, OXapaKTepH30BaHHble 
opckoH dayHoH,— ocaqkH mopcKoro GacceliHa cpeqHeKesoBelickKoro— 
(WOKHEBAJAHKUHCKOrO BOspacTa. Takum O6pa30m IipesMosuaralocb, ITO NepBav 
‘Taya }OPCKOH TpaHcrpeccuy, pasBuBllelicA 43 CeBepHbIX paHOHOB HHSMeHHOCTH, 
INA MpHypoveHa K HayaJly BepXHeIOPCKOH SNOXH, TOUHEe K CpesHEMY KeJIJIOBeHO. 
 B xoge JaibHelumx uccieqOBaHuli B HeEKOTOPbIX CKBaxKHHAX ObIJIM BCKPbI- 
‘bl IpPHOpexKHO-MOPCKHe OTIOMKeHHA CpeqHeH lopbl. Tak, B BapaOuucKkol onop- 
10ll CKBaxKUHe NOx Noy CTOMeTPOBOH CpeHelopcKOH TOMeH Mecuanoapruu- 
IMTOBLIX NOPOY C yrvIAMH Oblwia BCTpeveHa Nauka YepHbIX MIMHUCTHIX APF JIJIHTOB 
> PayHOH MOpPCKHX Newewnnoy u3 cem. Tellinidae. Sra Haxoyka asa OCHOBaHHe 
MHOrMM HCCJIeOBaTeIAM TeHe3HC YaCTH FOPH3OHTOB," CJlaralouluxX TIOMeHCKYIO 
‘BUTY, CUMTATb Mopckum (1,4,°,”). K coxmkasleHuio, OOHapyxKeHHad (payHa He Ja- 
oT YKa3aHHli Ha BO3pacT BMellalollux ee mopoy. Hukakue Apyrve OcTaTKH MOp- 
‘KAX OPlaHH3MOB B CpelHelOpCKHX OTOKeHHAX GatlaqHo-CuOupcKon HH3MeH- 
{OCTH JLO CHX MOP He ObIJIM H3BeECTHbI 3a MCKJIOYeHHeM palOHa HH30BbeB Pp. EHnH- 
ef, T'yle CylecTByeT MNOJHBIi paspe3 MOPCKHX OCayKOB, aaJieHa, Oalioca 
i Gata (7). 

B camoe HegaBHee BpeMA B SaBbAIOBCKON CKBaxKUHE Ne 4 P B CepbixX aprHu- 
IMTax, 3asleralouluX MpuMepHO B 50 M HMX%Ke KPOBJH MOpO TIOMeHCKOM CBHTHI, 
lalijeHa dayHa Meseuunog Pseudomonotis cf. decussata Miunst. (ompeqemenne 
D. P. Kopuesoii). Sta dopa usBecTHa 43 Oalioca SanaqHoli Esponbi u Ycrb- 
SHUCeHCKOM BaqMHbl. ComepxKallive ee COM B paHOHe SaBbsAJIOBO BepOATHO 
fOryT ObITb CONOCTAaBJICHbI CO CIOAMM, KOTOpbIe coxepxaT ocTaTKH Tellinidae 
; BapaOunckolt cKBaxkuHe, HU Cc Oaiiocckumu OTOxKeHUAMH YcTb-Ilopra. Iloc- 
lelHve Obiiu BbIneneHE! B. UW. Bogbinesckum u H. VM. Wlynsrunon (?) umenno 
10 HaxoyKe pakopuH Pseudomonotis decussata. Ilo-BuzuMomy, MepBbii 9Tal 
PCKoli OopealbHOH TpancrpeccHu, NPOHUKWeH JaleKo B riyOb CyWIM, Obl 
IpHypouen eile K Oaliocy, HO OXBaTHJI TOJbKO HaMOoJlee MOHH2KeHHbIC YaCTH 
(aTepuka. 

-Bpille 10 paspesy, B OCHOBaHHH MaPbAHOBCKOM CBHTbI, 3aJleraeT TOPHSOHT 
JIAyKOHUTOBbIX TeCUaHHKOB, MeCTaMH TepeXOJAUMX B TpaBeJIMTbl WIM TNepe- 
NauBalolluxXca C MpoOlmacTKaMH apruJMTOB. OTa MecuaHad MauKa HepeKO 
OJepxKUT OCTaTKU OnTOM pakylM, OOOMKM OesleMHHTOB H T. 2. Ee MOIHOCTb 
‘one6etca or 6—10 no 17—20 mo. Ilogctumaetca OHA CePOIBeTHLIMH OTJIOKe- 
MSM TIOMeHCKOH CBUTBI. PaccmaTpHBaeMad Mauka, NOJYUHBWAaA HasBaHHe 
apaOHHCKOH, mpocyiexkeHa Ha 3HAUHTeNbHOH MoulaqH SanagHo-Cu6upcKon 
M3MCHHOCTH: B CKBaxkKuHaX Buxysopa, Ysara, Jlappaka, Hasuno, Ilygquuo, 
lopo-Baciorana, Omcka, Bapa6uncka u ap. B palione JIlapbaka B 9TUXx Mecua- 
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HHKaX BCTpeyeHO Ooblloe KOJMYeCTBO PaKOBHH TlevelMMOL, OTHeCCHHE 
®. P. Kopnesoli k rpynne Pseudomonotis echinata Sow. ImacrunyatoxKabe) 
Hble JaHHOH PpyMbl yKasbiBaioT Ha OalOc-KeJOBeHCKUM BO3pacT BMelLarOuly, 
nopog. O mpaBHsbHOCTH TaKOrO OMpesedeHHA BOspacTa paccMaTpHBaemoro TL 
PH3OHTA CBUJeTEIbCTBYIOT HalieHHble B STOM 2%e CKBar%KHHe PaKOBHHbI aMM 
HuTOB poga Kepplerites, xapakTepHoro JIA HMKHerO HM CpeAHerO KeJJIOBEe 
Ou oOHapyxKeHbI B HU3aX MapbAHOBCKOM CBUTEI, B 30 M BbIlle OTMO*KeHAM 
IICeBJOMOHOTHCaMH. : 

B HeKoroppix paiionax (YBat, Omcx, BapaOunck) B MecuanuKax OapaOu 
CKOH MauKH HaiijeHa (ayHa, XapakTepHaA AIA BepXHero KeJWIOBeA MU May 
JIA HU30B OKchopyza. B ckBaxkuHax Ysatcxol Ne 3 P uw Bapa6uncxo No | 
B 9THX OTJIOKeCHUAX BCTPeYeHb! AMMOHUTHI powa Quenstedticeras. B Omcxe 
ONOpHOl CKBaxKMHe yKa3aHHad Mauka OXapaKkTepH30BaHa OCTATKaMH KeJIJIOBe 
CKUX Meseyumox Oxytoma inaequivalve Sow. (ompegzenenue ©. P. KopHeso 
B COBMeCTHOM 3aJleraHuM Cc aMMOHHTOM Cardioceras kostromense Nik., pacmp) 
CTPpaHeHHbIM B CaMbIX HH3ax oKcdopyza. TlepewncueHHble MasIeOHTOJOrM4yeCcK) 
HAXONKH MO3BOJIAIOT CUMTATh GapaOMHCKy!O Mauky pa3HOBO3pacTHBbIM OOpa3s 
BaHiemM. B wWeHTpasbHbIX, HavOoJlee NOrpyXeHHbIX WaCTAX HH3MCHHOCTH 91 
OcayKH OTaralucb B KOHIe OaTa WJIM HMKHEM KeJOBee, B 3allayHbIX Ke 
JOMKHDIX €€ YACTAX AHAJOPMUHble JHTOMOrMYeCKHe Pa3HOCTH NOpoy oTaralHUc 
B OTPe30K BPeMeHH, COOTBETCTBYIOULMH MO3QHEMY KeJIJIOBeIO WIM Wake Hadas 
oKcdopja. 

B toro-sallayHOH YaCTH HU3MeHHOCTH K OTJIOXKCHHAM HE TOJIbKO CpeqHel0| 
CKOrO, HO, BEPOATHO, TaKKE MH KeJJOBEHCKOFO BO3PacTa CJleAyeT OTHOCHTb KPai 
HOUBeTHI TaTapcKoH cBuTHI. B yHuduuMpoBaHHOH cTpaTurpaduyeckoh cxen 
Me30304 SatlaqHon CuOupu, Ha OCHOBAHMH 3aleraHuA JTHX KPaCHOMUBeTOB MeEXKI 
YIJICHOCHBIMH MOposaMu TIOMCHCKOM CBUTLI BHH3Y WH OXapaKTePpH30BaHHOH Ke. 
JIOBeEUCKHMH AMMOHHTAMH MapbAHOBCKOM CBUTbI BBEPXY, OHH MOJIHOCTbIO OTH 
CeHbI K CpeqHeli lope. C TaKHM PellleHHeM BOMNPOCa HeIb3A COrmacHTEca. Cnopr 
BO-IIbIJIbIeEBOH CIeKTp BePXHHX NWaueK yKa3aHHOH CBUTbI COMepxKUT OT 25 TC 
45% mbwibubt Brachyphyllum, uro 6e3yc0BHO, CBUJeTeJILCTBYeT O Bep XHEeIOj 
CKOM BO3pacTe BepXOB TaTapCKOH cBUuTHI. M30%KeHHbIe LaHHble MO3BOAK 
CUHTATb, YTO MpOWecc CeMMCHTAIMH KPACHOLUBETOB ITOH CBUTbI IPOMCXOAMJ EF 
BTOPOH MOJOBHHE CpeqHelOpCKOH STOXH HM B Hauase KeOBeN. 

HwKHAA MOJOBHHAa MapbAHOBCKOM CBUTHI, 6a3aIbHbIM TOPH3OHTOM KOTOPC 
ABIAeCTCA OapaOHHCKadA Mauka, CilOKeHA MOTHbIMH YePHbIMH OHTYMMHOSHBIN 
apruJJIMTaMH M OXapakTepH30BaHa HaXOJKaMH OCTaTKOB AMMOHUMTOB. B Camc 
MOWOWBe STHX YePHbIX APIHJVIMTOB B CKBaxkKHHax BosbulepeyencKkon Neo | 
u Capratckol Ne 2 P o6HapyxKeHbI [Be paKOBMHbI MOJIOAbIX OCO6ell AMMOHUTO! 
KOTOpble OllpesealoTCA Kak Cadoceras sp. (? Macrocephalites sp.). Kak yx 
yKa3bIBaJIOCb Bbillle, B HH2KHeM MOJOBHHE MapbAHOBCKOM CBUTHI B JlapbAKCKC 
cKBaxkuHne Haliwen Kepplerites sp. B cpequel uacra MapbaAHOBCKOM CBUTHI 
Bovibliiepeyenckol cKBaxkune Ne | P Onin O6HapyxeH Kosmoceras sp. 

HeoOxoquMo 3aMeTHTb, YTO aMMOHUTEI pogsoB Kepplerites, Cadoceras 
Macrocephalites xapaxtepusytoT Oolee HA38KHe CTpaTurpaduyeckue ropu30Ht 
KeuOBex, YeM Quenstedticeras. Orciona cenyeT, YTO HHM2KHMe FOPH3OHTHI Ye 
HbIX AaprHJJIMTOB MapbAHOBCKOM CBuTHI B Jlapbake, CapraTcKoM MU, BO3MO%KH 
Bosbillepedbe HeCKOJIbKO JpeBHee NecuaHHKOB OapaOuHcKoi nauKu B YsaT 
Omcxe uw Bapaduncke. OueBHHO, BO BPeMA HaKOMJIeHHA Ha 3allaye u 10: 
HH3MeHHOCTH TMecuaHbIx OTMORKeHHH c Quenstedticeras, B patione Boubulepeut 
NpOMOWMKAIM OTMAaraThCA TOHKMe OCAIKM, CilaralollMe 3ech CpeqHIOIO ac 
MAPbAHOBCKOH CBUTbI C XapaKTePHbIMM JIA CPeMHe-MO3qHeKeIOBelicKOrO BP 
MeHH AaMMOHHTaMH pola Kosmoceras. 

Tlaneoreorpapux TeppHTopuu Sanaqno-CuOupckoh HM3MeHHOCTH B Uu3y4a 
MbIM OTPe€30K TeOJIOrH¥eCKOrO BPeMeHH MpefcTaBAeTCA HAM CeYIOULUM O 
pasom. Iloce mTembHOrO NepHowa KOHTHHeHTAIbHOrO OCaKOHaKOMJeHHA 
Oalioce B Tipejleubl UsyyaeMOlt OGuaCTH U3 ee CeBEPO-BOCTOUHEIX pailOHOB (You 
Ilopt) TpancrpeccupoBasio Mope, 3aXBaTHBIIee Han6omee NonwxKeHHbIe tac 

386 


HTHHeHTAa, OTOT OacceliH, NO-BuyMMOMY, He UMes OOMbUOrO M0MLayHoro pac- 
OCTpaHeHHA, XOTH OH HW IIPpOHHK JasleKO Ha tor (BapaOuHck). B JabHeitiiem 
ONHE BO3MOXKHO JONYCTHTh HeKOTOpyloO perpecculo, KOTOpan cbuKcupyerca 
Yerb-EnncelickoH BilaquHe CMeHOH oOcamKOB GaiioccKoro MOpA NpywOpexHo- 
PYHHBIMH OOpasoBaHnAMH Gara, a B BapaOuHcKe KOHTMHEHTAJIbHBIMU OTJO- 
CHHAMH C YIIAMH, 3aJleratouluMH Haj, aprusIMTaMM MOpCKOrO reHe3uca C 
yHoi Tellinidae. B konue Oata u Hayaie KemI0BeA B TOM %Ke HaHGosee IIpo- 
yTou wacTu TePpPHTOPHH HUSMeHHOCTH HavaJICA MocMeLylouMi stan pasBuTHA 
aHcrpeccHH, JaBUIMH HakONJIeHve B S9THX PpalOHaxX TlayKOHUTOBOrO Mecua- 
Ka C COOTBeETCTBYIOUeH dayHoii. 

B daibHeliliem MopcKoii Oaccelin pacumMpan cBon nperenbt. B yextpambHoii 
acTH HH3MCHHOCTH yxKe B NepBOM MOJOBUHe KeJJIOBes Ha CMeHy OOcTaHOBKe 
auaJla TpaHcrpeccHH pa3sBuJica Ooee ryOOKOBOAHbIM OacceliH C OTHOCHTeEMbHO 
OKOHHbIMH BOJaMH HM OoraTol OpraHMyecKOl *KM3HbIO, B YCOBHAX KOTOPOFO 
eCb HavaJIH OTJaraTbCa OCaqKH HWXKHUX TOPH3OHTOB MapbAHOBCKOH CBUTHI. 
a 3allajle (YBaT) B 9TO BPeMA TOCHOACTBOBAN elle KOHTHHEHTAIbHbIM PeExUM, 
B patone OmcKa HakallJIMBaIMCb KPaCHOUBeTbI TaTapCKOM CBUTBI. TOAbKO B 
peqHe-NO3qHeKeJIOBeHCKOe BPeMA MOPCKHe BOAbI OXBATHIM UW 9TH MVOULanH, 
We yCTaHOBMJINCb NpwOpex*KHO-mMopcKuHe ycuoBHA. B WeHTpasIbHbIxX GOovlee ruty- 
)OKMX YaCTAX OaccelHa B STO BPeMA WO OTMOXReHHE TOHKUX OCAaKOB CpeHeli 
acTH MapbAHOBCKOH CBUTbI. HeckouIbKO HeACHbIM OCTaeTCH MpoucxoxmmeHHue 
PpaHUI[bl KeJIOBeHCKOrO MOpPA B Wro-BOCTOUHOM palioHe SamayHo-Cu6upcKon 
{u3MeHHOCTH. Uy.imo-Enmcetickui OaccefH, KOTOpbIM B TeyeHHe BCero 1Op- 
*KOrO TlepHOa HCIbITHIBA JOBOJIbHO MHTCHCHBHOe MporMOaHue, B pesysbTaTe 
HerO 3J[eCb OTJIOXKUJIMCb OTHOCHTEIbHO MOMLHbI€ TOU Kak HWoKHe-cpesHerlop- 
CKUX, TaK H BepXHeIOPCKUX KOHTMHeHTAJIbHbIX OCAKOB, OKa3gaJICA He 3aXBa- 
4CHHBIM KeJIJIOBeHCKOH TpaHcrpeccHel. KaumMaTuueckHe YCJIOBUA B KeJJIOBel- 
ckOe BPeMA Ha TeppHTOpHH SarayHo-CuOupckOH HH3MeHHOCTH, II0-BHHMOMY, 
HeECKOJIbKO H3MeCHHJINCb MO CpaBHeHHIO CO CpeHelopcKoH 3moxon. C oHOH CTO- 
POHbI, TpaHCrpeccHA MOpA, MPpOHNKWero r1yOOKO BHYTPpb KOHTHHeHTA, NOJKHA 
Oba CMATUMTh Ce30HHbIe KONeOAHHA TeMMepaTypbl; c ApyroH — BO3HHKHOBe- 
HMe apusHOrO Mosca B paltone Cpequett Asun (*) TakxKe HaksabIBalO CBOM OT- 
meyaToK Ha (POpMupoBaHNe KIuMaTa. OO 2TOM CBUeTEIbCTBYeT Pe3KOe MOBBILLe- 
HMe KOJIMYeCCTBA IIbIJIbIbl KCepomopdHoro xBoriHoro Brachyphyllum B cnoposo- 
MbIJIbILeEBOM CIIe€KTpe OTJIOKeHHH KeJWIOBeA. 


Cu6upekui Hay4Ho-ucciemoBaTesbCKUM MHCTUTYT Tloctynuuio 
reoJIOrHn, reou3sukH HM MHHepasIbHoro CbIPbA 18 I 1960 
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Jlornann Akagwemuu nayx CCCP 
1960. Tom 132, Ne 6 


P. X. JIAMIMAH 


MUKPO®A YHHCTHYECKAA XAPAKTEPHCTHKA CAKCAYJIbCKOM 
CBHTbI BEPXHETO 3OLW[EHA B CEBEPHOM IIPHAPAJIbE 


(ITpedcmaeneno-axademuxom A. J]. Axwunoim 29 I 1960) 


CakcayJIbCKaA CBHTa ABJIACTCA CPeHHM YICHOM B TOJILLe MOPCKHX rJIMHUMCTt 
TecuaHHCTHIX MOpoy Maeorena cepepHoro [Ipuapanba. Ona 3asleraeT Hay Ti 
capaHcKoH M Moy yeraHcKol cputamu. Ucropusa ee ycTaHoBJieHus, OMNMCaHY’ 
paspe3oB, paciipocrpanenuHe, crpaTurpacduyeckoe MovioxwKeHHe, JIMTOJOrMYeCKH 
cocTaB Mopox M cosepxKallaica B He dayHa u dopa Mo_poouno onucan 
A. JI. Anwuupm (4). 

Ha ocHoBaHHuM aHamu3a BCcero KOMMvIekca RaHHbx A. JI. AHWMH 2OKa3b’ 
BaeT, 4TO CaKCayJIbCKaA CBHTA COOTBETCTBYeT PHIWTAHCKOH cBuTe PeprauHbl, 
OTHOCHT ee K BepXHeH NOMOBHHe BepXHero JONeHa. B JasbHeHWiemM CaKcayJE 
cKas CBUTa HM COepKalilveca B Hell MOsIOCKM M3yyamuch H. K. OxeukKWHBL 
(3), JI. B. Muponosot u B. HW. ApxKuupm (°). Oru uccmeqoBaTeM TakxKe Corc 
CTaBJIAIOT CaKCaysJIbCKY1O CBUTY C pHIITaHcKOli cBuTOH Cpequeli Asuu uM JIeXCKHI 
apycom SamaqHou Esponpt. : 

BospacT cakcayJIbCKOH CBUTbI YCTaHaBJIMBaJICA MO KOMIIJIeKCy ee MOJIJIIO 
CKOB, KOTOPbIM HOCHT 4epTbI rly6oKorO SHyemu3Ma. JIuuIb HeMHOrHe ero BUTE 
ABIAIOTCA OOMUMU U AIA WPyrux o6uacre. Tlosromy BosHuKJa HeOOXo_MMOCT: 
IIPOBEPHTb BOSPaCT CaKCayJIbCKOH CBHTbI B CBeTe H3y4eHHA ee MUKPOAayHEl 
OjHako 43 MUKpOayHbl CakcayJIbCKOM CBUTbI JO CHX NOP OblIM M3BECTHBI JIMIN 
eTMHHYHbIe (OpMbl TMecuaHHCTHIX (opamuHudep uU pamMomnpul. 

A. JI. Auumu (*) 1a ocHopaHuy O1M3KHX CTpaTurpacduyeckux ycOBui 3ame 
raHHA CUMTAa BO3PaCTHBIM aHaJIOrOM CaKCayJIbCKOM CBUTbI Gesble HM PO3OBbI 
MepreJIH, BbIXOJAlMe B paspese mbica Ax-Tymcyk, Ha 3anagqHom Gepery Apawb 
cKOoro MOps, H, NO onpexenenuam B, T. Mopo3sopo#, mpuBes 43 HUX 3HAYHTeJIb 
HbIM CMMCOK BepXHeSONeHOBLIX PopamuHndep. 

C wesbio YTOUHeHHA BOSpacTa HM CTpaTHrpaduyecKoro MOIOKeHUA CakCayJb 
CKOM CBUTbI MHOIO copmecTHO c M. A. XoxnoBolrt B 1957 r. Obl MpoBezeHbI cre 
IWHaJIbHble MOHCKH MHKpoayHbl B Pa3sJIMUHbIX MYHKTax ee paciipocTpaHeHHA 
OHM yBeH¥asHcb ycllexoM IIpH u3syyeHHH paspe30B r. MaHaysbe, pacnooxKen 
HOW K ory OT MecTa cauaHUA pp. Unt-Mprusa u Yay-Uprusa, B 7 Km oT moc 
IWen6eptan (muct M-41-XXV). Bepuimua stro ropbl coKeHa KOHTMHeHTAJIb 
HbIMH TyIMHaMH CpeqHero oMromeHa. Huxe 3asleraeT HeOoMbIaa Mauka Mop 
CKMX I'JIMH YeraHCKOM CBUTbI, a MOR HelO Ha CeBepHOM, CeBePO-BOCTOUHOM H BO 
CTOUHOM CKJIOHAX TOPbI NO ee NOMHOKbA OOHAKAIOTCA OTIOMKEHUA CAKCAYJIbCKO! 
CBHTbI, BUJMMaA MOULHOCTbh KOTOPHIX paBHa 38 mM. Pa3spes dTOl CBUTHI MpescTaB 
JieH NepeCavBaHHeM 3eJICHOBATHIX MJIOTHbIX CHJIbHO MeCuaHMCTbIX PIMH HM CBeT 
JIBIX HW 3€JICHOBATBIX MeJIKO- HM CPeHesePpHHCTHIX NeCuaHUKOB, MpHyem Mpeoba 
WaioT TIMHbI. OOUJIbHbIe OpraHuyeckHe OCTATKH BCTPeyeHbI TO BCeMy paspesy 
HO B vIMHUCTHIX HW MeCuaHHCTbIX MpOCOAX OHM pa3JIMUHEI. 

B YIMHHCTEIX MpOCMOAX OOHAPyKeHb! PagHoApUN, dPopamunucepyl, WuaTo 
MOBbI€ BOJOPOCIH MH CNHKYJIbI ry6ok *. 

IlpenMyllecTBeHHO paciipocrpaHeHve MMCIOT palMOnApHu, MpescrapseHHer 
cuenyrouluMu cbopMamu: Cenosphaera ispharensis Lipm., C. turkmenica Lipm. 
C. aff. kuschnari Lipm., C. aff. valentinae Lipm., C. aff. mitgarzae Lipm. 


A * 
Onpegenenna dopamuundep u pagvonsapuii Bemonue wt P. X. JInnman, ocTpakog — 
YW. A. Xoxsosok, mommockos — JI. B. Muponosoli, 2MaTOMOBBIX Bofopocuieh — 9. M1. Tnesep 
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lyrtocalpis Sp., Sethocyrtis sinitzini Lipm., S. aff. rara Lipm., S. aff. mini- 
nus Lipm., Lichnocanium sp., Theocorys sp. [logo6uerii KomnmeKc payuo- 
iapHii OblJI panee BcTpeyeH aBTopom (!, 2) B pHllaHCKOi cBHTe pa3pe30B 
BISbIJI-K yl B TypKMeHHM, MHOrHe U3 YKa3aHHbIX BHJOB HM OUeHb OM3KHe K 
pe XapakTepHbl Aid HChapHHCKol cBuTHI Mepranbi u Koisbii-Kymos, aTakxe 
IA BEPXHCH “ACTH JIOMMHBOPCKOM CBUTHI SanaqHoi Cu6upn. 

_ @opamunndepbl 43 TAHHMCTHIX MpOcOeB HeEMHOTOYHCJIeHHLI W- MpescTaBse- 
BI KPyINHbIMM PpyOosepHHuCTHIMN MecuaHHCTBIMA pakoBuHamu: Rhizammina sp., 
peetconina difflugiformis (Brady), Reophax sp., Haplophragmoides sp. sp., 
Ammobaculites sp. sp., Bolivinopsis aff. tuaevi Moros. 

| His aMaToMoBbix Bogzopocseli o6Hapyxeubi Melosira sulcata var. sibirica 
JJTUN. MH HeOlpesemuMble (opMbl M3 NopsyKa Centralis, BcrpeyaromMeca TakxKe 
B JIMJIMHBOpCKOH HM MpOMTCKOH cBuTax SamaqHO-Cu6upcKOl HH3MeHHOCTH H B 
facapaHckoH cBuTe Typratickoro mporuéa. 

M3 MecKoB WH NecuaHHKOB CaKCayJIbCKOM CBUTHI ObIJIM U3BECTHBI TOJIbKO pa- 
KOBHHBI MOJWJUOCKOB. Hama MNOMHMO MOJIJIOCKOB Obl OOHApyKeHbI pa3sHooO- 
pasHble PopaMuHudepsl, OCTPaKOL HM eAUHUUHIe paquonipuu. OOubHbI 3fecb 
OCTaTKH 3YOOB HM Yelllya pbIO; NoMaqaoTca UIbl MOPCKHX eKeli M MUIAHKH. 

V3 coOpaHHblx HaMH MOJUIOCKOB ompegenenbt Nucula praelongata Wood, 
Astarte irgisiensis Jark., Cardita Iukovichi Ruch., Crassatella woodi Koen., 
Meretrix suberycinoides Desh., Pectunculus aralensis Rom., Chlamis turgai- 
cus Vial., Ostrea ex gr. plicata Sol., Mesalia ex gr. hamiltoni Desh., Cali- 
ptraea sp., Natica sp. indet. 

Oco6eHHO MHTepecHbIMM OKasasHCcb HaxoyKH cbopamuHudep u” OcTpakog, 
KOTOpble COjlepxKaTCA B OMHUX OOPasilax Cc MOOCKaMu. OnpeyesieHbl Cleqyio- 
ive cdbopamunudeppi: Bolivinopsis carinatiformis Moros., B. ex gr. carinata 
(Orb.), B. tuaevi Moros., Quinqueloculina ex. gr. akneriana Orb., Q. aff. 
akneriana Orb., Q. aff. romboidea Serova, Q. gracilis Karrer, Q. praesarmatica 
Bond., Q. aff. circularis Born., Q. aff. sarmatica Karrer, Q. aff. ungeriana 
Orb., Q. aff. selene Karrer, Nodosaria sp., Robulis aff. obliteratus N. Byk., 
Cristellaria: roémeri (Reuss), C. limbosa (Reuss), Dentalina inornata Orb., 
Enantiomorphina‘ sp., Guttulina irregularis (Orb.), G. communis Orb., Glo- 
bulina gibba Orb., G. inaequalis Reuss, Pyrulina aff. cylindroides (Roem), 
Polymorphina sp. sp., Baggina iphigenia (Sam.), B. valvulineriaformis 
(N. Byk.), Eponides umbonatus (Reuss), E. preumbonatus Mjatl., Asterige- 
tina manauliensis sp. n., Anomalina acuta Plum.,A. ex gr. acuta Plum., 
A. aff. acuta Plum., Anomalina vialovi (N. Byk.), A. munda (N. Byk.), A. ex 
gr. munda (N. Byk.), Cibicides pygmeus (Hantk.), C. petrovi Nikitina, C. 
tschelcarensis Bond., C. irgisiensis sp. nov., C. pseudoungerianus (Cuschm.), 
C. aff. khanabadensis Mjassn., C. pseudoperlucides N. Byk., Nonion laevis 
(Orb.), N. aff. morosovae Limp., Nonionella sp., Globigerina sp., Cassidu- 
lina sp., Bolivina microlancetiformis Subb. Han6oupitee pacnpocTpaHenue 
umeror Anomalinidae, Miliolidae u Polymorphinidae, a Taxxe pomp Baggina 
u Cristellaria, pakoBHHbI KOTOpPbIX HMeIOT OUeHb KpyMHble pasmepbl. EXMHHYHO 
BcTpeuaorca Dentalina, Globigerina u Bolivina. CosepiieHHo oTcyTcTBy!oT 
Buliminidae. 

BoubUIMHCTBO MepeyMCJIeHHbIX BUJOB HavOoslee XapakTepHO JIA OTMOMKEHH 
BepXHero 390leHa. Muorne H3 HUX PacMpocTpaveHbl B 30HE Globigerinoides 
conglobatus Kapka3a uw OcOOeHHO Bee aHaslorax B CpeHeasHaTCKOM YacTH ora 
SCCP — x Kuispii-Kymax, B BepXHei Geni caure Manrbiuaka, B pUUITaHCKOH 
cBuTe CpenHe Asuu. B culty sTOro A CUNTAalIO, YTO CaKCayJIbCKad CBUTA YP. Ma- 
HWayJIbe COOTBETCTBYeT I10 Bo3pacty 30He Globigerinoides conglobatus Bepxuero 
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90leHa. CpaBHeHue KoMMuleKcos (bopamunudep 43 Mecuannkos r. MaHayuibe u U 
mepredieli Mpica AK-Tymcyk, o0pa3iibl c PopamuHudep amu M3 KOTOPbIX MHe Obl 
mo6e3Ho Mepeganbt T. I]. Bonzapesov, NozTBepxaeT 9TOT BbIBOA, XOTA B Ie 
JIOM KOMIIeKc (bopamunudep u3 Mepredelt Ak-TyMcyka 3HauuTeJIbHO OOM Ibe 
WM pasHooOpasHee KOMIIIekca 43 MecuanMcTbIx Mopog r. Manayuabe. 

O6utuMu Bugamu saBasatoTca. Bolivinopsis carinatiformis Moros., Cristel 
laria rémeri (Reuss), Dentalina inornata Orb., Guttulina irregularis (Orb.) 
Eponides umbonatus (Reuss), E. preumbonatus Mjatl., Anomalina mundi 
(N. Byk.), A. ex gr. munda (N. Byk.), Cibicides pygmeus (Hantk.), C. petrov 
Nikitina, C. pseudoperlucides N. Byk. 

B mepreaax Ak-TymcyKa, KpoMe Toro, OOMJIbHbI BUAbI d@opamuHHdep, KO 
Topple He BCTpeveHbl B MecuaHuKax roppl Manayabe. Oto Vaginulina sp., Cla 
vulina cyclostomata (Gall. et Morzey), Nodosaria adolphina Orb., Lenticulini 
fragaria (Gumb.), Marginulina ex gr. behmi (Reuss), Gyroidina soldani Orb. 
Anomalina affinis (Hantk.), Cibicides perlucides Nuttall, C. (Planulina 
costatus (Hantk.), Globigerina bulloides Orb., Globigerinoides ex gr. conglo 
batus (H. B. Brady), Bulimina sculptilis Cushm., Uvigerina jacksonensi: 
Cushm., Bolivina beyrichi Reuss., B. reticulata Hantk., B. aenariensi: 
(Costa). 

Bmecte c Tem HanOoulee pacipocTpaHeHHble BUbl 43 paspe3a Manayuibe 
Baggina iphigenia Sam., rpynla Bu0B C KpyMHbIMH pakKOBMHaMM H3 CeMeliCTB: 
Miliolidae u Polymorphinidae, a Takxe Nonion laevis (Orb.) u Anomaliné 
acuta Plum.— copepiieHHo oTCyTCTBy!oT B Mepresax AK-TymcyKa. Oru oT 
JIMYMA BbISBaHbI, CKOpee BCePO, Pa3zJIMYHbIMH YCIOBHAMM CyllecTBOBaHHA copa 
MUHUdep HW ABJIAIOTCA (balWaJIbHbIMH, a He BO3PaCTHbIMH. 

BeseycerBue TOrO, YTO MO KoMIIeKcy dopamunudep Mepresmm AK-TymcyKé 
XOPOWO comocTaBIAIOTCA C OTNIOXKeHHAMH 30HbI Globigerinoides conglobatu: 
CepepHoro Kapka3a WM BepXHel Oenonw cBuTbI Maurpllliaka, MOXHO CYHTAaTI 
JOKa3aHHbIM HX OJHOBO3paCTHOCTbh WecuaHHkam r. Manayuibe. 

Octpakojybl U3 MecuaHukos r. MaHayvibe NpescTaBJieHbl CleqyrouluMu cop 
mMamu: Aequacytheridea spinosa Mdlst., Cytheretta ex gr. eocaenica Keij 
Cythereis criborosa Choch. sp. n., C. (Trachyleberis?) dedalea Choch. sp. n. 
Sichizocythera ex gr. gradata Mdlst., Paijenborchellaex gr. tricostata (Lnkls.) 
Cytheropteron ex gr. kalickyi Mdlst., Loxoconcha minsaensis Mdlst., Eocythero 
pteron ellipsoideum Choch. sp. n., Cytheridea corruga Choch. sp. n., C. e: 
gr. referta Mdlst., Hemicytherideis sp., Cytherella (?) sp. HW. A. Xoxaosa or 
MeuaeT, UTO STH OCTPaKOJbl HMCIOT TOJICTOCTeHHbIe CKYJIbMTHPOBaHHble pako 
BUHbI H YTO BeECb HX KOMIMICKC OTMMGAeTCA CBOeOOPasHbIMH OCOOeHHOCTAMH O' 
OCTpakOJ, paHee BCTPeYCHHHIX B OTMORKCHUAX MaseoreHa Typralickoro mporuéa 
{Ipuapaiba uv Apyrux oOmacreH rora CCCP. Ojuako Hasmune B Hem C. ex. gf 
eocaenica Keij u C. ex. gr. kalickji Mdlst. ompeneaaet BepxHes0lneHOBbll 
BO3pacT BMelLaoOlluxX MOpor. 

Hosble HaxOKM paqnouapuu, cdopamunudep u ocTpakoy MonHOCcTHIO Nop 
TBep2Kal0T paHee ycTanoBwenHb A. JI. Anmunpm u H. K. OBeykunpim Bepxue 
SOIEHOBbIM BOSPaCT CaKCayJIbCKOM CBUTbI. OJHAKO B CBeTe H3yYCHHA COpaMUHE 
ep MU paqMouApM A YTOUHAIO, YTO CaKCayJIbCKad CBUTA ABJIAeTCA BO3PaCTHBbI 
aHagorom 30HbI Globigerinoides conglobatus, u cuutrato, uTo ona COOTBeTCTBYe 
He TOJIbKO pHIlITaHCKOH, HO TakxKe uchapHHcKOH cBuTam Cpeguneli Asun. B 3¢ 
mlaqHo-CuOupcKoH HU38MeHHOCTH CaKCayJbCKOM CBUTe COOTBETCTBYIOT OTIOXKEHU 
CaMOH BepXHelH YaCTH JNOJIMHBOPCKOM CBUTbI, OXAPpaKTepH30BaHHble payMous 
puamu 30HbI Heliodiscus lentis. 


Bcecolo3Hblt Hay uwHoO-HCceqOBaTeIbCKUK Tloctynuaio 
reoJlorHuecKHH MHCTHTYT 29 XI 1959 
UMTHPOBAHHAS: JIMTEPATYPA 
1 P. X. JJunmau, Matep. BCETEH, cOopn. 8 (1948). 2 P. X. Junmaun, Tp. Cu 
HayuHO-HCCJI. WHCT. reoJl., reodbu3. H MMH. CbIpps, B. 2, 41 (1959). 3H. K.Ospeuxun 
ap., Tp. BCEVEW, vos. cep., 5 (1955). * A. JI. A nm uu, Peonorusa Cesepxoro IIpuapamp 
1953. ° B.U. A pKunu, Crparurpapusx u dayna mosmocKoB HMKHero NateoreHa Typra 
cKOH BMaMHbl WH ceBepHoro [Ipuapanpa, Aproped. gucceptanuu, Jlenunrp. yaue., 195 
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TEOJOLVH A 


A. A. MOCCAKOBCKHH 


O MPEJDKUBETCKOM TIEPEPbIBE 4 YIJIOBOM HECOrJIACHH 
B JEBOHE MUHYCHHCKMX BHAJHH 


(ITpedcmaeaeno axademukom A. JI. Amuunoim 29 I 1960) 


Bonpoc 0 Hammunn B MuHyCHHCKUX MeXKFOpHHIX BIakMHAaX MepepbIBa Ht yrvi0- 
BOrO HecOrlacHA MCKTLY BYJIKAHOreHHO-KPaCHOLUBeTHBIMH OOpas0BaHHAMU HVK- 
Hero — cpeqHeroO JleBOHa HM TeppHreHHO-KapOOHATHbIMH OTJIOXKeCHUAMH XKUBET- 
Ckoro Apyca CpeyHero JleBOHa JO HaCTOAMero BPeMeHH ABMAeTCA CHOPHBIM, 
‘XOTA B coceqHuxX TyBHHCKol uw Ky3HeukoH BiaquHax, JeBOHCKHe OTMOKeHHA 
KOTOPbIX OOJIaMaloT CXOJHBIM CTPOeHHeM, yrsoBoe Hecorjmacue Ha rpaHuLe yKa- 
3aHHbIX KOMIIJICEKCOB ONMCaHO M WOKa3aHO pxOM uccJeqoBaTeseH (17+). B To 
Ke BpeMa Jia MunycwuckuXx Biayun, rye OObUIMHCTBO YeOOroB JOrlycKaer 
Ha OCHOBaHHM KOCBeHHbIX IIPH3HaAKOB CYLeCTBOBaHHe NepepblIBa Ha rpaHuue 
%KUBeTCKOrO sApyca c Ooslee APeBHHMM HM2KHe-M CpeHeMeCBOHCKHMHM Topoyamn, 
TIPAMbIX JlOKa3aTeIbCTB 9TOTO MepepbliBa JO CHX MOP HHKeM IIpHBeeHO 
He Obi0. Bowee Toro, HeKOTOpbie aBTOpbI (”), HCXOAA U3 CBOHX TeOpeTHYeCKHX 
IpeqMOchlIOK O HelpepbIBHOM, I[MKJIMYHOM CTPOeHHH pa3spe3a JeEBOHCKUX OTJIO- 
wenn Muvycuuckux BilaqMH, BOOOUe OTPUMaloT HasIMuHe B HEM KaKoro-IHOO 
NepepbiBa WH Hecorsacusa. 

STOT BONpOC, Ha NepBbI B3riA HeSHAUHTeJIbHBIM, Ha CAMOM JeJle ABJIAeTCA 
BaxXKHbIM, TAK KaK B 3aBHCMMOCTH OT ero pellleHHA uccIemoBaTemM (°~*) 1O-pas3- 
HOMY TPaKTYIOT cTpaTurpaduio JeBOHCKHX OTJORKeHHU, MaJIeOHTOMOrMYeCKU 
HeOCTaTOUHO OXapaKTepH30OBaHHbIX, MHaye OllpefeAIOT OObeM eBOHCKOL 
BYJIKaHOreHHO-KpaCHOMUBeTHOM opMalwn WM OCOOCHHOCTH TeKTOHMYeCKOrO pas- 
BUTHA WU BYJKaHu3Ma MuMHYCHHCKHX BlaqwH B IeJIOM. 

Astopy B TeveHHe MOCJIeqHUX eT yNaJlOCb BbIABUTb M JeTaIbHO OOcseq0- 
BaTb B MuHyCuHCKuX BMaqMwHaX HeCKOJIbKO y4aCTKOB, B NpelesaxX KOTOpPbIxX 
OTUCTIIMBO BbIPaKeHO yrvloBOe HecorsiacHe B OCHOBaHHM %KuBeTCKOrO xApyca 
cpemHero jesoHa. HanOosee NoKa3aTeJIbHbl B 9TOM OTHOUIeHHM CeBepHbIH H 
IOKHBI CKOHbI xp. Cakcpip B IOxHo-MMHYCHHCKOH BiayqMHe WH OKPeCTHOCTH 
yayca TloqKamenb Ha 3amage Uebaxoscko-bamaxtunckon (CeBepo-Munycun- 
cKO) Buaguubl. [IpemKuBercKHi MepepblB HW yrvlopoe Hecorylacue HaOJIOaroTCcA 
Take Har. Apamuax y o3. Iupa, B palione ynyca Ualisbi-Koli3bl, 10 NpaBomy 
Oepery p. Acku3, OuH3 c. Cupbl uM Op. 4 

Ha ceBepHoM cksloHe xp. CakcbIp, Ha yuacTKe Mex] Pp. YuOaT Ha BOCTOKe 
vu p. Kamblllira Ha 3allaje, MOBCeMeCTHO 2KHBeETCKHe OTJIOHKEHHA C Pe3KMM YTVIO- 
BEIM HeCOracveM HaJieraloT Ha pa3JIMUHble TOPH3OHTbI HH*KHEFO JeBOHAa H Oovlee 
mpeBHUXx oToxeHUM. [loBpepxHocTb yrloBoro HecormacuA MpocwexkeHa B STOM 
palione, 10 MpocTHpaHHlo %MBETCKUX COeB, Ha PaCCTOAHHH CBbIIIIe 25 KM 4H 
paslesW syleCb [Ba Pa3/IMYHO JMCMOUMPOBAHHBIX KOMIVIeKCa JeBOHCKUX OT- 
sIO*KeHuH. 

Huxuuli Kommuekc mpescrapieH sddbysHBaMu HW TeppHreHHbIMH NoposaMu 
HWOKHerO VU, BO3MO%KHO, CaMbIX HH30B CpefHerO JeBOHA, CpeQM KOTOPbIX BbIse- 
JIMIOTCA TPH cormacHo savierarouiwe TOJIMIM: HWKHAA — qMma6asoBble, madpayo- 
poOBble H aHJesHTOBble NopPpupHTEl, jlaBoOpeKYHH, TYPOKOHTOMepaTbl C HeOOJIb- 
(UMMM 1aukaMu Ty@oB; CpeqHAA — 3eJIeHble, 3eJIeEHOBATO-Cepble 6ypble KOHTVIO- 
MepaTbl, TpaBeJIHTbI, MOMMMMKTOBbIe «ITyMMHTOBble> MecdaHuKy, aJI@EBPOJIMTbI 


1394 


€ PpeAKUMM HM MaJIOMOULHBIMM MlacTaMH TeMHO-CepbIX H3BeCTHAKOB H Mpomacr 
KaMu yrsieli Tulla OapsaccKHX CalNpOMHKCHTOB, BepXHAA — AMaOaszoBble HU aH 
yle3HTOBbIe MOPMPUPHTEI, Pere MiarMonop@uphl, Tydbl, NaykKH KPAaCHOMBeTHBI 
necuaHukoB. HuxknegqeBOHCKHH BO3pacT STOFO KOMIIJIEKCa YCTAHOBJIeEH Ha OC 
HOBaHuK usyyenua E, ©. UnpkoBon-3aneccKolt OcTaTKOB McHJO:HTOBOK P10 | 
pbl, ACCOMMMPYIOMLelica C MpOcloeM Oap3saccKHX CallpOMHKCHTOB. Tlopogpt HH | 
Hero KOMIJICKCa JHCOUMPOBaHbI H OOpa3y!OT HeCKOJIbKO COMNps2KeHHBIX CHM| 
MeTPHUHDIX AHTHKJIMHAabHbIX HM CHHKJIMHAIbHbIX OpaxWCKMaqoK C yriaMu 1a} 
JleHHA Ha Kpbluibax oT 20 go 60°. Ocu cKafOK HM pa3JIOMbl OPHEHTHPOBAHBl } 
CeBepO-BOCTOUHOM HallpaBJieHHH. ; 
BepxHuii KOMIIeKC, HeCOrmacHO M TpaHCrpecCHBHO 3aJieraloulMH Ha HYK 
HeM, OOpas0BaH OTJIOXKeCHHAMH XKHBETCKOFO APyca CpefHero JeBoHa, BepXHerc 
yleBoHa HM KapOoHa. OH XapakTepH3yeTCA TeppHreHHbIM MH KapOOHaTHO-TeppH 
TeHHbIM COCTaBOM H COBePIWIeHHO JIMMeH BYJIKaHHYeCKHX Mopoy. OTOwKeHHs 
XKUBeETCKOFO Apyca, CylaralollHe HHKHIOIO YaCTb BepXHerO KOMIJIeKCa, NaJleOH: 
TOJOrHYeCKH XOPOWO OXapaKTepH30BaHbl; OHM PaseIAIOTCA Ha TPH CBUTbI — 
TOJITAKOBCKYy!O, Caparallickylo HW Oelickyl0, 3aJleraioliiMe COriacHO Apyr Cc Apy: 
rOM WH OOpasylollwe eEMHYy!IO TpaHCrpeccHBHY!O CepHiO OTJOXKeHHH, B KOTOPOH 
Kaxk]aA Bbillielexkalllad CBUTa B pxe MeCT «3aleuaTbIBaeT» MOMCTHJIAIOWL YI 
CBHTY HM MepexoguT Ha Oovlee ApeBuHve OOpasoBaHHA (puc. | u 2). Bie, 
)KuBercKve COM XapakTepH3yloTCA Ha JaHHOM y¥aCTKe CPpaBHUHTeJIbHO MO- 


JIOTHM MOHOKJIMH@JIbHBIM 3aleraHvem (yrvibl nageHua 10—15°), on Kak Obl 
O6sleKaloT BbICTyM Xp. CakCbIp, 3alOJIHAA HEPOBHOCTH pevbeda B HU KHETIaJeo- 
30HCKMUX OOpa3s0BaHHAX MH «Cpe3ad» CKJlaquaTble CTpyKTYpbl B HHKHEM 3ppy- 
3HMBHO-TeppHreHHOM KOMIIekce JeBOHa. OHAKO 9TH COOTHOWICHHA MeHAIOTCA. 
B oHHX MecTax (JleBbIH Oeper p. YHOaT), TaM rye TpaHcrpeCCMBHbIM KOHTAaKT 
culeqyeT BKpecT MpocTupaHuaA CKJlaquaTbIX CTPyKTyp HW2XKHeroO KOMIMVJIeKca, 
yrsloBoe HW a3HMYTaJIbHOe HecoriacHe MexKy HHKHMM HW BepXHHM KOMIIJIeKCaMyK 
jeBoua jocturaetT 60—90°; B ypyrux (paBbli Geper p.Yi6aT), mpu copnayennu 
IIpOcTHpaHul, OTMe4uaeTCA BHAMMOe corjacve B 3asleraHHH 3THX KOMIJICKCOB, 
KOTOPOe Jasiee K 3alayy MPH HOBOM H3rHGe TpaHcrpecCHBHOrO KOHTaKTa BHOBb 
CMe€HAeCTCA Pe3KHM YIJIOBbIM HecorsacueM. 


Bee MepeynculeHHble yuacTKH C OTMC4CHHBIMH YIJIOBLIMM HeECOrmacHAMU MpH- 
ypoueHbI M60 K NpHOOPTOBbIM YaCTAM BMAaHH, HOO K CKJIOHAM BHYTPeHHUX 
moquaTuh. Hecormacve B 9THX MecTax OCO6eHHO NMomyepKUBaeTCA Goulee COXK- 
HOH JHCJIOWMPOBaHHOCTbIO MOpOA BYJKaHOreHHO-OCafOUHOrO KOMIIVIeKca HVXK- 
Hero HM CpeqHero JeBoHa MO CpaBHeHHIO C BbllleteKalluM. B TO xe BpeMA B 
IGHTPaJIbHbIX YacTAxX MMHYCHHCKHX BMaquH rpaHulla MexKY ITHMH KOMIMVIeK- 
CaMM (MOUTH OfMHAaKOBO JMCJIOWMpOBaHHbIMH) JIMWleHa weTKO BbIpaxKeHHOrO 
yroBoro HecoriacHA, XOTA HM XapakTepH3yeTCA MOYTH MOBCeMeCTHO cJleqaMH 
MepepbilBa B BUe OasasbHbIX KOHTJIOMepaTOB B MOJOWIBe OTMOKeHUH x2XKuUBeT- 
ckoro sApyca. OTO yKasblBaeT Ha TO, YTO TEKTOHMYeCKHe JBYXKEHUA, MPOABUB- 
uimecA B Haale %KMBeETCKOrO BeKa H 3a:HKCHPOBaHHble HecormacHAMU, HaH- 
Coble CHJIbl AOCTHraIM B OrpaHHunBaiollux MuHycuHcKue mexropuHBle 
BUAaMHbI NOWHATHAX Ky3HeuKoro Amatay, 3amaquoro u BoctouHoro CasHos. 
TlokasatTebHO, 4TO B coceyqHuX Ky3Henkol wu TypuHcKol BiaquHax yr 10Bo0e 
HecoriacHe B OCHOBaHHM %KHBeETCKHX CJIOeCB TaK%Ke OTMevaeTCA Ha IIpOTHBO- 
NOMOKHBIX CKNOHAX NOAHATHH KysHerkoro Anaray (?) 4 3anaqHoro Casna (3,4). 

BaxkHoe 3HaveHve MOBepXHOCTH MpeKUBeTCKOrO MepepbiBa MH HecoracusA 
ompeseAeTCA TEM, YTO OHA PasteMAeT [BA PaSMMYHBIX B CTPYKTYPHOM U cop- 
MallMOHHOM OTHOUICHHM KOMIWIeKCa: HYWKHMM, OOpasOBaHHbli HM xKHe-cpeyHe- 
M€BOHCKON BYJIKaHOreHHO-KpacHOUBeTHOK copmauueli (°), c KoTOpoi reHeTH- 
4YeCKH CBASAHbI MeJIKHe HHTPY3HH MW MWacTOBble Tela TepasHTO-CHeHUTOB, Tellle- 
HHTOB HM OepelMTOB; BepXHUli, OXBAaTHIBAIONMi KpPaCHOI[BeTHO-MosaccoBLie, 
KapOOHaTHO-TeppHreHHble MH YreHOCHbIe TOMMIM CpemHero MH BepXHero eBOHA, 
KapOoHa M TepMM, B KOTOPbIX 9spy3uBEI uM Apyrue BYJIKaHOreHHble MOpOsbI 
OTCYTCTBYIOT. 
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Takum o6pa30M, TeKTOHMUeCKHe JBHXKeHUA, NPHBeMUWIMe K TMepepbIBy H He 
coriacviO B OCHOBaHMM xKMBeTCKOrO sApyca cpefHerO JeBOHA, MPOABHJIMCh Hp 
rpanuue JByX 9TaMOB TeKTOHMYeCKOrO pasBHTHA PaccMaTpHBaeMOH o61acTy 
C sToro MOMeHTAa Mpekpalllaiorca BYJIKaHW4eCKHe H3/IMAHMA, MPOHCXOAMBINK 


Puc. 2. Teouoruueckult paspes uepes fouuHy p. Yi6aT (ycoBHElIe oO6o3sHayeHHA 
cM. Ha puc. 1) 


B TeyeHHe HMXKHeErO HM YaCTH Cpeywero JeBOHa, H HAaYHHaeTCHA JJIMTeAbHbIM Me 
PHO HaKOMIe€HMA MOULHbIX TepPpHIeHHbIX, KapOOHaTHbIX H YIJIeHOCHbI 
cpejHe-Bep XHellaleo30lCKHUX OO6pa3s0BaHHli, OOYCIOBMBIIMX B 3HAaYHTeIbHO! 
cTelleHH OCHOBHbI€ YePTLI CTpOeHHA Hu O4epTaHHA MuHYCHHCKMX Me*xKTOPHb 
BllaquH. | 


Bcecoro3Hbiit 


asporeoJioruyecKul TpecT Tocty music 
28 I 1960 | 


HWHMTHPOBAHHAA JIATEPATYPA | 


1 B.I]. Baty pu, Ipo6s. cos. reon., 6, Ne 7 (1936). 2 A. JI. Lo aun, Peonorus 
HM MoslesHble HcKonaemble KysuHenkoro Ama-tay, 1948. %® H.C. 3aunmes, TAH, 102, Ne Z 
(1955). * K. A. Ka utun, Uss. AH CCCP, cep. reon., Ne 7 (1957). ° B. H. Kpacuae 
HuKOB, A.A. Moccakospcekuid, Bonn. MOM, org. reon., 88, B. 2 (1958). 
6° YW. B.JlyuunxKkui, JAH, 116, Ne 2 (1957), 7 B.C.Menemeunko, Tp. BCETEM 
C6opH. MaleouTos. u cTpaTurpad., 1953. 


Hornage Akagemunu nayx CCCP 
1960. Tom 132, Ni 6 


rEOJOrHA 


A. C. MEP®HJIBEB x 10. E. MOJIJABAHILEB 


MIPHMEP HECOOTBETCTBHUA METAMOP®H3MA 
MW CTPATHIPA®HH (NOJIAPHbIM YPAJI) 


(Tpedcmaeaeno axademuxom A. JI. Anwunem 29 I 1960) 


B moculequee BpeMA B AHTepaType MOABMJIMCb MHOTOUHCJIeHHbIe yKa3aHua 
1a TO, YTO MeTaMOP*Hv3M PerHOHabHOTO THIIa YaCTO He CBA3aH C BO3pacTHOH 
OCJIEMOBATeJIbHOCTbIO MOPO, H HE MOXKeT Oe30roBOpOuHO HCMOIb3OBAaTLCA IPH 
rpaTurpaduyeckoM paculeHeHHH MeTamMopduyeckux Tom (*,%,°). 

B pesybTate pa6orT OoubWOro KOJWIeKTHBa FeOJIOrOB BbIACHeHO, YTO MeTa- 
Mopduyeckve OOpasopanua IlouapHoro Ypasma c pesKuM yrOBbIM Hecors1acHeM 
M€peKPbIBalOTCA OPJOBHKCKHMMH UH Oovlee MOJIOAbIMH OOpa3s0BaHHuaMH. Meramop- 
puyeckHe MOposbl He COMepxRKaT tayHHCTHYeCKHX OCTATKOB, H MX BO3PaCT pa3- 
HbIMH MCCJeOBaTeJIAMH OllpeseAeTCH OT MpoTeposolickoro (*) WO KeMOpo-npo- 
reposolickoro (?,”). B HacTosiileli craTbe Mbl He OCTaHaBJIMBaeMCA Ha BO3spacr- 
HbIX PaMKaX MeTaMOp@u4eCcKHX TOL HM B WasbHelwlem OyeM MoOMb30BaTLCA 
JIA HHX Ooslee HeOMpeseJIeHHbIM TeEPMHHOM — JOOPAOBUKCKHe OTIOXKeHUA. 

TlomaBasarollee OOJIbIIMHCTBO TeOOrOB JeMHT JOOPROBUKCKHe OTMORKeHHA 
Ha Ape actu. HwxKHAA YaCTb CMOM%KeHA B OCHOBHOM am*HOo/IMTaMH M rHelicaMH, 
a BepXHAA — TeppHreHHbIMH MH BYJIKAHOreHHbIMH OTJIOXKeCHHAMH 3eJIeHOCJIAH- 
WeBol tbamuu meramopdus3zma (?,°,”). Mexmay BepxHeli  Hu>KHeli YacTbIO JOop- 
JOBUKCKHX OTJOXKeHHH MpemMoaraetca KpynNHoe yrwoBpoe Hecorsacue. [louru 
€J[MHCTBCHHbIM OCHOBaHHeM JIA TaKOTO paCuJIeHeEHHA JOOPMOBUKCKHX OTJIO*Ke- 
HUH ABJIAeTCA PasHula MeTAMOp*u3Ma HMKHeH UM BepXHel UacTH. OWHAKO elle 
B 1945 r. A. B. Xa6akos (®) BbIcKa3asI HHY!IO TOUKY 3peHHA. OH CUHTAJI, YTO 3e- 
JI€HbIe CJIAHIbIl, aMPHOOMHTbI WH THeEHCbl OHOBO3PacTHbI, a MeTaMOpP*H3M He 
wuMeeT CTpaTurpaduyeckoro 3HayeHHA. 

Hamu mpopoyusocb U3y4eHve JOOpAOBUKCKUX OOpas0BaHUl B OacceiHe Bep x- 
Hero TeyeHHaA pp. XapOelt u Xanmeit. 

IIpu 9Tom Opla chetaHa MOMnbITKa CHAT BJIMAHMe MeTaMopdu3sMa, a 3aTeM, 
MOJIb3yACb OObIUHbIMH TeOMOFHYeCKHMH MeTOLaMH, OTKAPTHPOBAaTb TOMA pas- 
HOrO sIMTOMOrMYeCcKOrO cocTaBa. C 3TOH WeJIbIO OTIeJIbHbIe NaYKH MOpox MH Map- 
KUMP YIOUlHe TOPH3OHTH! JeTAaMbHO MpOCJeKUBaIMCh MO mpocTupaHuw. B pesyub- 
TaTe BLIACHHJIOCb, UTO CTeMeHb MeTaMOpH3Ma OHUX WM TeX Ke NayeK UW MapKu- 
Py!OULMX TOPH3OHTOB 3aKOHOMePHO H3MeHAeCTCA OT 3eJIEHOCAaHeBON O 3M LOT- 
ampu6oMTOBOM u amuOomMTOBOH dalun MeTaMopdu3mMa. Oro uU3MeHeHHe Me- 
TaMOp(H3Ma He CBA3aHO CMeJIKHMM MHTPy3HAMH TpaHUNTOrHeHCoB, MpopbiBalo- 
MMX JOOPAOBUKCKHe OTJOXKeHHA HU, MO-BUMMOMY, TaK?Ke MOBeprHyTbIX BJIMA- 
HuIO MporpeccuBHOrO MeTamMopdu3Ma. 

JloopyoOBuKcKHe OTMOXKeHHUA Ha PaCCMaTPHBaeMOH TePPHTOPUHH AeNATCH Ha 
Tp cepuu. HwxKHaAa u CpeqHAA, BUAHMO, COOTBETCTBYIOT MLYYbMHCKON M BepX- 
HecoOcKoii cepuam crpaTurpadpuyeckoit cxempr M. E. Paa6eu (°). Onn coxKeHbr 
IPeUMYUleCTBeHHO OcaqOUHbIMH Mopogqamu. Bepxnana cepa — XaHMelickas * 
BKJOUaeT B CeEOA MOMUMO OCAOUHbIX MOpok Sombuioe KONMUeCTBO Scpdy3HBOB. 

Ilyupunckan cepua mpeycraBideT cobon 6oulee WIM MeHee eJHHbIN WK 
OcalKOHaKONeHHuA, HauMHalOllMlica KPYMHOSeCPHHCTHIMM OOJIOMOUHBIMM M0- 
poyaMH HM 3aKaHUHBAIONIMICA MesMTOBLIMA MH KapOOHATHBIMH OTJIOXKeCHHAMM. 
Huspi cepHu cu10xKeHbI CJIOLAHO-MarHOKa3OBLIMA KBaPUMTOBbIMM CJaHIaMl. 


* Ha3panue mpefviaraeTcaA aBTopaMu. 
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HauGoulee KpyMHO3epHUCTHe pasHOCTH KBapUMTOB IpwypoueHbl K CaMbIM HI 
3am paspesa. Cy 0 penuKTaM OacromcaMMHTOBOH CTpyKTypbl, KBapuaT’ 
MpOH3OMIIH 34 CYeT APKOZOBbIX M OJIMTOMMKTOBBIX MecuaHHKoB. Billie KBapIHT! 
TIOCTeHeHHO CMeHAIOTCH MepeclaHBaHHeM MeJIKO3ePHHCTHIX CJOLAHO-aJbOUTC 
KBapleBbIX CJlaHleB C TeMHO-CepbIMH, rpacHTocoyepxKalluMu ciaHamy | 
CjlaHWaMu CO CTHIMHOMesaHOM. B caMbIxX BepXaX pa3pe3a NOpOsbl CTaHOBATC 
elle 6oulee MeIKO3eCPHUCTLIMH HM NOABJIAIOTCA JIMH3bI MpamopoB. K BepXHe 
yacTH pa3pe3a IIpHypOueHbI OTAebHbIC WaCTbI HW JIMH3bl MeTaMOp@U30BaHHbl 
adby3uBOB OCHOBHOrTO MH kucwIOro cocTaBa. BuyuMaaA MOWULHOCTb BCeH CepH 
nocturaer 400—500 m. 

IIlyapuHcKad CepHat pe3KO, HO Oe3 CleqOB NepepbiBa CMeHHeTCA BBepX Tl 
paspe3y BepXHecoOcKoH. Ora cepHA TakxKe MpeycraBiaeT CcOOoM eqMHbIH Cepy 
MeHTalMOHHbIM WK. B OCHOBaHHM pa3pe3a CePpHH BbIJeNAeTCA MyacT CBeTJC 
CepbIX KPyNHO3ePpHHCTHIX KBapwMTOB AO 30 M MOM[HOCTHIO.Bblile cleqyeT MOU 
Had TOJILa 3eJeHOBATO-CepbIX MOMOCUATHIX allOaJIeBPOJIMTOBbIX CJIAHIWeB MYCKC 
BHUT-asIbOHT-KBapleBoro cocTaBa. Bepxu paspesa Cepuu MpescTaBJeHb! rpauTc 
KBaPIeBbIMM ClaHWaMH HM CuJWINTaMM MecTpOH OKpaCKH C JIMH3aMH MpaMOPpO! 
B pa3HbIX wacTAX pa3pe3a CepHH Cpe OCaJOUHbIX NMOpO BCTpedaloTca Nayk 
3CJICHbIX aMOBYJIKaHOreHHbIX CJlaHieB. Monu{HocTb BepxXHecoOcKOH CepHuH 
mpeppuuaeT 1300—1400 m. 

BepXxHas, XaHMelicKand, CepHA pa3BHTa B OCHOBHOM B 30HE IIOBbIIIeHHOr 
MeTaMopdvi3Ma. Ova JOBOJIbHO OTUeTJIMBO JeMTCA Ha Tp “acTH. HuxKHAA 4aCT 
CJIOXKeHA B OCHOBHOM CBeTJIO-CepbIMH paCCJIAHWOBaHHbIMH XJIOPHT-MyCKOBUT¢ 
BbIMU KBapIHTaMu C aJIbOMTOM M SNMAOT-LOM3HTOM. B KBaplMTax COXpaHHJIMC 
PeJHMKTH OacTO-lIcaMMUTPOBOH CTpyKTypbl HM KJlacTHYeCKHX 3epeH. Ilo-BugE 
MOMY, KBaplUHMTbI OOpa3s0BaIHCb U3 CpeqHe- H KPYIMHO3eCPHHCTHIX MOJIMMHKTOBBI 
TlecdaHHKOB. CpesqHAA, HavOovlee MOULHaA, 4aCTb CepHH COKeHa MpeHMylle 
CTBeCHHO TeMHO-3@JICHbIMH AKTHHOJIMT-XJIOPHTOBbIMH OPTOCJIaHWaMH HW MeJIKO3ef 
HHCTbIMH SMHOT-aIbOHTOBbIMM amdHOoMTaMH Cc NMopdupoOsacTaMu aJibOuT< 
HepaBHOMepHO paciipesevieHHbIMA B Mopogxe. CuaHubl H amMpuOoUTH comeprxa 
PeJMKTbI O*HTOBLIX, NOpdupOBbIX H MHHaleKaMeHHbIX cTpyKTyp. [lo-Bugy 
MOMY, 9Ta@ UaCTb CepHH MepBoHavaJIbHO Oba cmOmKeHa MpeMMYIleCTBeHH 
OCHOBHBIMH 9dppy3HBaMH uM MX Tydamu. BepxHaa 4acTb Cepuu pacmpocTpaHeH 
JIMIIb B 30HAX HaHOoubliero MeTaMopdu3mMa. Ova pemcraBsieHa 3e/IeHOBATC 
CepbIMH KPHCTAJIMYeCKHMH MapacsaHWaMH, COCTOAWLHMH H3 KBapila, aJsIbOUT 
HW MYCKOBHTA, a TakxKe amuOoua wu xOpuTa. Peyqkue peHKTbI OacTOMCaMMr 
TOBOH CTPYKTYPbI MO3BOJIAIOT PACCMATPHBATb ITH CJIAHIbl KaK Pe3YbTaT MeTéE 
MOp@H3Ma MOJIMMHKTOBbIX MeCuaHHKOB HM aJIeBPOJIMTOB. XaHMelickaAd cCepu 
MIOBCEMECTHO KOHTAKTHPYeT IPHMePHO C OMHAUMH HM TEM Ke FOPH3OHTaMH Bep? 
HeH wacTH BepXHecoOcKoH cepHu. XOTA HelNocpeCTBeHHbIi KOHTaKT Mex] 
XaHMelHCKOM MH BepXHecoOcKOH CepHAMH He HaOJOMaeTCA, eCTb BCe aHHble pes 
MolaraTb, YTO KOHTAKT M@XKLY HUM COBepWeHHO cormacHbii. MouHocTb xa 
MeHcKOH cepuu mpespiiuaeT 1500 mo. 

BoubulHHCTBO HCCJIeEOBaTesIeH OTHOCAT MeTaMOpdu30BaHHble MOpOsb Xak 
MeHCKOM CepHu K MpoOTeposor0 HW MOMellaloT UX B OCHOBaHHe paspe3a AOOPOBU 
CKUX OTO*KeHHH. Tpanuna mexzy Oonee ApeBHAMH HM JOOPAOBUKCKAMH 01 
JIO*KEHUAMH, MO CyULeCTBY, IPOBOUTCA MO rpaHuue MexKY MYCKOBUTXJOpHTC 
Boh M OMOTHT-xXMOpuTOBOK cyOpanuAMH 3emeHOCaHWeBOH cbanuH MeTaMoT 
busma.I IpocexuBaHve OTJebHbIX Mavek H TOV JOOPAOBUKCKUX OTMO*KeHUH NC 
Ka3aJlO, YTO METAMOPPU3M MOPOA 3HAYHTeJIbHO H3MEHAeTCA NO NpocTupannt.B ce 
BepHOH uacTH paliona, B OacceliHe BepXoBbeB p. XapGeli, HuXKHAA uacTb Xal 
MeHCKOM CepHM CJ1Ox*KeHA MOMHMUKTOBLIMA KBaPUMTaMH, a CpeqHaA — xopuTc 
AKTHHOJMTOBbIMH aNOByJIKAHOreHHBIMH ClaHiaMu. I MHHUCTbIe NOposL Bepxo 
BepXHecoOcKOH CepHH MpeACTaBJeHb! CUIHTOBUTHBIMM KBapl-CepHUMTOBbIM 
u KBapIt-CepHMT-Tp apuTOBLIMH cmaHmamu. Ilo crenenu MeTamopdu3ma Mopom 
TUX CepHH He OTMMYAIOTCA APyr OT Apyra M COOTBeETCTBYIOT HU3KHM CTYNeHA 
3eueHocaHueBolw cdbanuv. Ilo nampaBsenuto Ha 10r, NO MpocrupaHni, cTeneH 
MeTaMOpu3Ma HOOPAOBHKCKHX MOpoOm NocTeMeHHO BOspacTaeT, H B 102%KHO 
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CTH, B Oacceline p. Co6b, yocruraet OMOTHT-XJIOPHTOBOH cyOdayuu 3eseHO- 
fanuesouw dat. Ip stom duHTOBAAABIe CaHIIbl BepXOB BepXHeCOOCKOli 
PHM MpeBpallleHbl B KPYMHOUeLIyHuaTble COLAHbIe CaHIbI, KBAPUWMTHI HU3OB 
HMCHCKOM CepHH NepexoAT B THeHCOBHAHbIe MapaciaHibl, a XJIOpHTOBbIe 
TaHIbI CpeNHeH YaCTH CepHH — B TeMHbIle MCAKO3ePHUCTHIe 3MOT-abOUTO- 
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Puc. 1. Teonormyeckaad KapTa uccileqoBaHHoro palioua. / — opyoBpuKcKue 
H CHJly pHiickHe oTIowKeHHA. Xanmelickad cepuxA: 2 — BepXHAA yacTb ce- 
puu, 3 — cpefHaAA uacTb cepHH, 4 — HWKHAA uacTb Cepun; BepxHecobcKaa 
cepun: § — BepXxHAA 4acTb CepHu, 6 — HHKHAA UaCTh cepuu, 7 — mlyub- 
WHCKan cepua; 8 — yibTpadasuTEl; 9 —rpanuTousH; 1/0 —ra66po u 
ra66po-muoputst; J// — mMeTtamopdusopaHHpie Maas; 1/2 — reosoru- 
yeckue rpaHHub; /3 — npemmouaraemple rpanuubl; /4 — 9emMeHTbI 3a- 
mneranua; 15 — pa3nompl; /6 —rpaHuua OnvoTHT-xXJOpHToBOH cyOdaunn 
3eNeHocaHueBoH dauun MeTamopdu3ma; /7 —rpaHuua smNJoT-amdu- 
OoHTOBOH cbauuH MeTamopdu3ma 


ble aM*uOouTHI. B wro-BOCTOYHOH YaCTH PaCCMaTpHBaeMOM TeppuTOpHH Me- 
‘aMopdu3M jocTuraeT HavOOulee BbICOKOM cTeleHH (SmMOT-ampu6onuTOBaA u 
(ecTaMH am@uOouToOBad cdayHa). Syecb KBaPIMTbI HM CaHUbl NpeBpallleHbl B 
JIOMAHO-IarnvoKsa30Bble PHeHCbl CO CTABPOJIHTOM HM KMaHHTOM, a BYJIKaHO- 
eHHble NOpoybl — B CpeHesepHUCTbie MarvokKa3s0Bble ampuOomuTEl. Takum 
6pasom, rpaHuUbl Pau MeTamMopdu3ma MepeceKaloT cTpaTurpaduyeckue rpa- 
MILbI NO, pasHbiMu yrsiamu (puc. 1). Meramopdu3m B aHHOM Cyy4ae He CBa3aH 


2 JLAH, rt. 132, Ne 6 1397 


¢ BOSpacTOM NOpof, M He MOXKeT MPHHUMATbCA BO BHAMAHHe MIpH O6OcHOBaHH 
cTpaTurpaduyecKkoro NOO*KeHUA NOpOs XaHMeHCKOH CepHn. Ilpopenenue rps 
HHIbI IpOTepO3OHCKUX OTMOAKeHHH NO CTeneHH MeTaMOp@H3Ma Hepe/KO IIPHBOI 
lO K TOMY, 4YTO B MpOTeposolickHe OTMOKEHUA BKNOUAHCb NOMHMO MeTaMOpgt) 
30BaHHbIX MOpoOk XaHMelicKOH CepHH MeTaMOpdH30BaHHble NOPOAbl APYrHx ck 
put (B ioxKHO uacrH paona), u Haodopotr. I[loponbl XaxMericKo} 
cepHH OOpa3yIOT KPYHHY!O MpOcTO NOcTpoeHHy!0 CHHKJMHAJIbHYIO CKJAaJIK| 
(puc. 1), Koropaa oT¥eTIMBO (puKCUpyeTcA Mo sleMeHTaM 3ayeraHHA. B app 
CHHKJIMHaIM NMOpOAb exaT JOBOJIbHO Nooro, HHOrAa MOUTH TOPH30HTAaJbH( 
IlapHup CHHKIMHaIM OTUeTIMBO NOrpyKaeTcA B OrO-BOCTOUHOM HalipaBJIeHH! 
K 3alaly OT CHHKJMHAaJIM paciolomweHa COKHAA AHTHKJIMHANbHAA CKMayKé 
3allpOKMHyTaad Ha ganage. LapHup sto ckmaqKu NorpyxaeTca Ha tor. AHTI 
KJIMHaJIbHad CTPpyKTypa OTYeTIMBO YCTaHaBJIMBaeTCA pW TeOOrHyecKOM Kaj 
THPOBaHMH M MO 3JIeMeHTAaM 3aJleraHHA, OCOOCHHO Ha 10XKHOM MlePHKJIMHAaJIbHO 
3aMbIK aH. . 

CTrOpoOHHHKH JpeBHero (NpoTeposolickoro) BospacTa MeTaMOpdu30BaHHbl 
NOpow XaHMeHCKOH Cepu OObIYHO TIpesMomaratoT, 4TO STH MOposbl HOO HE 
JIBHHYTHI Ha Jpyrve JOOpAOBUKCKHe OOpa3z0BaHHA, JIMOO HAXOJATCA B 3allpOK}F 
HYTOM 3aJleraHuH. Bille OTMeyaOCb, YTO PpaHulla Mey XaHMeHCKOM HM Bep? 
HecOOCKOM CepHAMH, NO-BHyMMOMY, corjacHa. Ha BceM IIpoTAwKeHHH 9TAa pz 
Hula MapaweibHa rpaHuwam Wpyrux crpaTurpaduyeckux Nospasjenenuit, On 
MIpOXOWUT Bese MeKLY OLHUMH HM TeMH Ke TOJULAMM BepXHecoOcKOl U4 XaHMef 
CKOH CepHH, HHKAaKMX MIpH3HaKOB Cpe3aHWA TOPH3OHTOB He HaOuOMaeTCA. 3é 
IIPOKHHYTOe 3asleraHHe NOPO MOXKHO ObIO Obl MpeMNONOXUTH Ha BOCTOUHO! 
KpblJie pasoOpaHHOW BbIle AHTHKJIMHAJbHOM CK/1aqKH, HO TOT Ke NOJHbIH paz 
pe3, HauHHad OT WLyabHHCKOH HM KOHYaA XAHMeHCKOM CepHeH, HaOIOaeTCA Ka 
Ha C€BeEPHOM ILCHTPHKJIMHAJIbHOM 3aMbIKaHHH CHHKJIMHAIH, Tak HW Ha 1OKHO! 
MePHKJIMHAIbHOM 3aMbIKaHHM aHTHKJIMHaIH. B OOOHX Cy4aAxX MbI HMeeM JleJIC 
HECOMHeEHHO, C HOPMAJIbHBIM 3asleraHveM MOponw, H B OOOMX CyYaHx XaHMer 
CKand CepHA BeH4aeT Pa3pe3 MOOPAOBUKCKUX OTJIOPMKeHHH. 

Metamop®u3M JOOpROBHKCKHX TOV, NO-BHHMOMY, B OCHOBHOM CBA3aH 
KpymHOH 30HOM rayOuHHOrO pasioma. bowee MoxpobHO Bopoc oO meramopdus 
Me OyyeT pa300paH B Apyrol cratTbe. 

IIpenmaraemaa crparurpaduyeckaA MOCeLOBaTebHOCTL JOOPAOBUKCKU 
OTJIOKEHHH XOPOWO YBASbIBaeTCA C APyrHMM paloHamu ceBepa Ypana. Ananc 
raMH XaHMeHCKOM CepHH, MO-BAMMOMY, SABJIAIOTCA C1a00 MeTaMOp@H30BaHHBI 
oy3HBHO-OCcafOUHble TOMA, KOTOPble ClaralwoT Apa aHTMKWMHOpHeB Enran 
m9, Manuto-Hpipy u Oue-Hpipaz. OnpenesenHoe cxoycTBO HameyaeTCA MeXxKI 
paspesamu TlonapHoro u IIpunouspHoro Ypaua ('). B paspese IIpunonspuor 
Ypana K. A. JIpBos BbiesseT WIA MOOPAOBHKCKUX OTIORKeHUL Ba WAKA OCA] 
KOHAKOMJICHHA, KakK]bIM H3 KOTOPbIX HavHHaeTCH MecuaHHKaMH UH 3aKaHuI 
BaeTCH ClaHiaMH M U3BeCTHAKAaMM. Boilie HX CJeLYIOT MOWLHbIe BYJIKAHOreHHb 
TOM (BYJKaHOreHHble Panvn MaHbMHCKOH cBuTHI). B MpHBeqeHHOM pas3pex 
TloaspHoro Ypaia TakxKe HaMeyaeTCA Ba IMKJa (ULYUbHHCKHH MH BepXHecot 
CKHi), HO OHM BbIpaxKeHbl MeHee OTYeTIMBO. XaHMelickas Cepia, MO-BAAHMOM' 
COOTBeTCTBYeT BYJIKaHOreHHOH Mallu MA@HbMHCKOM CBHTHI Ipunonsapxot 
Ypama. Ho mp weprax cxoqcTBa paspe30B KOHKpeTHble CBUTbI STHX JBYX per 
OHOB MMEIOT JOCTATOYHO OONbUIMe Pas/IMYHA HW OKA He MOFYT ObITb CONOCTAaBJIeHE 
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CEOIOVH #f 


E. ®. CTAHKEBHY 


HOBbIE JIAHHbIE M10 CTPATHFPA®HH OTJIOKKEHHH. 
NOCJIEQHEPO ME)KJIETHHKOBbA 
AJIA MEKYPEUbSA AJ3bBbI HW KOPOTAHXH 


(IIpedcmaeaeno axademuxom H. Il. Fepacumoesim 28 XII 1959) 


| Bosbumucrso vccnegopateneli onucpipaer B BovbuiesemeabcKoli TyHApe 
| JeqHMKOBbIe OTOKeHHA [ByX ovlemeHeHH (3, 7, 4, 8, 7, 9-12, 14,16, 19, 20, 
*?, *9). YIM, BepoATHO, MpesilecTBOBaJIO elle ONHO, Ooulee ApeBHee, OTMOKeHUA. 
KOTOPOrO OBbIJIM Pa8MbITHI B Mocwesyroulee Bpema. Ilo MHeHHIO ApyrMx uccue-- 
HoBaTedeH YHCO ONeqeHeHHH Ha CeBepe ObIIO 3HAYHTeMbHO Coble, NpHueM. 
Beenie ne OTJleJI IIpHXOWMMOCh He MeHee ABYX OleJeHeHHH. 
| ? ss poi ? ae 

Astop, lpopoguBuini B 1954 r. reomoruuecKHe MCCJleqOBaHHA Ha MeXxKTY- 

“peube Ay3pBbi — Koporauxu, sBceTpeTus 2 MOpeHHble TOM, pasfeJIeHHble 
MOULHOH TOJWMeH MexKJIeMHHKOBbIX, B OCHOBHOM MOPCKHX OTJIOXKeHHH,. MOLL- 
HOCTb KOTOPOH MpeBbilaeT 100 om. 

Mopckve MexkJIeHHKOBbIe OTJIOXKeHHA B HWKHEH YaCTH Pa3spe3sa CJIORKeHbI 
QOBOJIbHO OJHOPOJHBIMM CepbIMM MeJIKO3CPHUCTHIMH TecKaMH Cc (ayHOH,, B Oc- 
HOBAHHH KOTOPbIX JlexKaT CpeHe- H KpyMHOSepHHCTHle NeckH C rabKOH.. B He- 
KOTOPbIX OOHAKeHHAX, KaK, HallpHMep, Ha p. Ta0-S{re, MOI[HOCTb MeJIKO3ep- 
HUCTHIX MecKOB ocTuraeT 40—50 Mm. Kpepxy OHH MepeXOZAT B PIMHMCTHIe MeuI- 
KO3ePHHCTble Cepble MeCcKH HM CyMecH, KOTOpble MecTaMH OOHaxKaloTcA Ha 10— 
15 m (BepxoBps p. Mope-to u gp.). B ux Bepxnei yacTH HMeeTCA BbI-epXKHBAalO- 
IHHCA Ha 3HaYHTeIbHOM MWouladM MpocswoH GypblX M YepHbIX MeCKOB, MOLL- 
HocTbio yo 1,0 mM, a uwar. M. Xaga-MpinbK — rauJleuHHKOB, CLEMCHTMPOBaHHbIXx 
OKMCJIaMH MaprauHila H x%KeJIe3a. Coflep2kaHve OKHCH MapraHita B HHX B OTJeJb-- 
HbIX Cyyaax upu6mumxKaetca K 2%. BeposTHocTh o6pas0BaHua MogoOnoro 
BbIJep2KaHHOrO MPOCJOA B KOHTHHCHTAJIbHbIX OTJIOMKCHUAX, HAO AYMaTb,. He~ 
BeJIHKAa. 

SakaHuuBaerca pa3spe3 MeXKJIEMHHKOBbIX MOPCKHX CTJIOMKeHHH MeMKO3ep- 
HHCTHIMH CepbIMH TeCKaMH, IIpMKPbITbIMH cBepXy raseuHHkamu. TlonHoro ux 
paspe3a He HaOsloalocb. 

Tlecku c mopckoli veTBepTHYHOH ayHON IpeHMylleCTBeHHO KBaPIIeBBIe,. 
¢ GO/IbILMM KOJIMYeCTBOM TEMHOUBETHBIX MHHepasioB. KpemHa B HHX OKONO 80%. 
B wumxax (o6pa6oraHo 36 mpo6) B MexXJIe,HHKOBbIX MOPCKHX NecKkaX MHOFO? 
3epeH MarHeTuTa, reMaTHTAa, CieHa, WHPKOHA, WMHHeIH, PpaHata,. suforTAa,. 
Malo aMbu6oua, TYpMasIMHa, PeKO BCTpeyalOTCA OPTHT HM PYTHA, OOHAPYy2KeHbI! 
CJMHHYHbIe 3epHa MHPPOTMHA, XPOMUTA, NMPHTA, MYCKOBHTA, MOJeBOrO WNaTa;, 
OMOTHTa HM cHuKysIH ryOoK. 

Muuepanoruyeckuli cocrap MeckoB MO BepTHKaIM OObI4HO He MeHseTCH 
(06H. NeNe 820, 1412, 1389, 1616, 1617), saro no ropu30HTamu HaOsoaetca 
HeKOTOPasl H3M€HUMBOCTb. OpTHT M pYyTHJ Gowlee XapakTepHbI WA pavoua, 
TAroTeioulero K BepxoBbam p. Mope-1o. B cpeqHem TeyeHHM P. Hapteti-arn 
OTCYTCTBYIOT PYTH, OPTHT H am@HOo. TypManH BCTPeyeH MNpeHMylkecTBeHHO 


B OOHAaKeHNAX B OacceliHe p. Hapreli-rTo-ce. 
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Ta6auua 1 


az 

O6p. Ne 3| OGp. Ne 2 O6p. W3|ZE 
c ray6uHbl |c ray6uHbl c riyOuHbl ana 
1,14 ™ 0,6 m 1,1 ™ OHO 
Ove 

| 
O6Omunk cocTasB HegpespecuHa:a NbwWb ia 
B HpomeutTax ‘ 

_ J\pepecHaa mblapya 54 57 Ericaceae is — 
Heypepecuad nblubia if 6 Gramineae 14 7 
Cnoppt 39 3/7 Artemisia — D 

ApepecHaavw niabna Pa3sHOTpaBbe 13 25 
Picea 32 14 O6ulee uucnO NMOMCYUTAHHbIX 
Pinus 6 9 3epeH 56 4A 
Abies en. eq. Cnopu 
Betula 57 75 Bryales 80 78 
Alnus 3 4 Sphagnales — + 
Salix 1 1 Filicales 14 45 

O6ujee 4uNCNO NOACUUTAaAHHbIX Licopodiaceae 4 6 
3epeH 400 392 Equisetaceae 2 1 

O6ujee uucO NOACUMTAHHDIX 
3epeH 299 250 


B MOpPCKHX MeXKJIeQHMKOBbIX OTJIOXKeCHHAX Ha OTJeCMbHBIX yyYacTKax Mona-| 
WjaeTCH OUCHb OOMbIUIOe KOMMYeECTBO OOJIOMKOB MH WeIbIX CTBOPOK MOPCKHX ¥eT- 
BePTHUHBIX OeCNO3BOHOUHEIX, HPeHMYUeCTBeHHO aCTapT, MeCT@aMH Ke MOp- 
cKue Mecku Hemble. CoxXpaHHOCTb paKOBHH XOpOllad H HCKIOUaeT BEPOATHOCTD: 
TOrO, UTO OHH MepeoTsox*KeuHbl. 

V3 c6opos 1954 r. 43 patona BatlyTKHHblx O3ep u pekK Hapten-saru u Jla-i 
6°rel-10 ObIIH OMpeyeseHbl ClenyroulHe dopmul: Astarte crenata var. crebicostata: 
Andr. et For., A. crenata var. typica Jensen, A. borealis var. placenta Morch., 
A. borealis var. arctica Gray., A. borealis var. vithami Wood., A. banksi: 
Leach., A. montagni typica Jen., Astarte sp., Cyprina islandica L., Macoma 
calcarea Chemn., M. baltica L., Macoma sp., Mya arenaria L., Saxicava arc- 
tica L., Natica clausa Brod. et Sow., Polynices pallidus Brod. et Sow., Acry- 
bia islandica (Gmelin), Buccinum angulosum Grad., Lora sp., Neptunea sp., 
Balanus sp. 

B xanase Ne 318, BCKpbIBUUeH HM KHIOIO H CpefHIOIO YaCTb pa3spe3a MOPCKHX 
MeXKJICMHHKOBBIX II€CKOB MH CylleceH, OblIM OTOOpaHbI OOpasitbl WIA MbIIbILeEBbIX 
aHaJH30B. CMOpOBO-IIbIIbUeBbIe CIEKTPbl YeTLIPeX H3 HAX aM MecHy1o O6cTa- 
HOBKY, 4B MATH MbIIbIbI He OOHAPyxKeHO. CylesyeT elle yYHTbIBAaTb, YTO pe3yJIb- 
TaTbl MbIVIbICBbIX aHaJIM30B H3 MOpok MOpCcKOrO IpoHCXOxKMeHHA He B NOHOM 
CTeNeHH OTPaKaloT PaCTHTebHy!O OOCTaHOBKY, CylecTBYIOULyIo mo Gepery 
mopa (°*). 

Ha Bogopa3yeubHblX MpocTpaHcTBax Mo MopeHOH MocweqHero oeqeHeHuA 
M BbILe MOPCKAX MexXJIeMHHKOBHIX OTMOKeHHH B 1954 r. ABaxKTbI Obl BCTPeyeH 
Topd. OH BCKpbIT Ha 0,6 M HM HaXOAMTCA B Mep3JIOM COCTOAHMH. 

PesyJIbTaTbl MbIIbIeEBOrO aHaM3a OOpasnoB Topda u3 wypda Ne 1528 npu- 
BeleHb! B TAG. | (pation r. M. Xaga-Mbiipk). 

CnopoBo-Nblibyesow cMexTp c rayOunet 1,0 Mm orpaxkaeT ycOBHA e0BO- 
GepesoBoro seca HIM JeCOTYHApbl C CHIbHOH 3a6om0ueHHOCTHIO. IIpeobnaqaer 
Oepesa, MpekcTaBJieHHax, MO-BHAMMOMY, peBecHbIMu cbopMamu. Bomota un- 
3HHHbIe, OCOKOBbIe. Cpeqw cop mpeoOmazaloT 3eeHble Mxu. CocTaB MbIJIbIIbI 
apeBecHbIX Nopog c rayOunbt 0,6 Mm qaeT KapTHHY yXyJWleHuA ycnoBui, 4TO 
BbIpakKaeTCA B YMeHbIICHHH KOJMUYCCTBA MbWIbIeBLIX 3ePeH eM Tp pe3KOM 
BOspacTaHHH yuacTHA Oepesbl. Bce Ke MH STOT CIeKTp HaXOMUTCA B rpaHHax 
mecHoro Tuma (%). 

B TeyeHuve Nocslequero MexJIeMHHKOBbA HaceBepe Esponelickol uactu CCCP 
(*,4,™) Mope [paxkIbl HacTyMaio Ha cyuly u orcrynano. Bo spema mepsoii, 
WIM Tak Ha3bIBaeMOl OopeabHON, TpaHcrpeccHH OHO 3aMBaO 3HAYKTeMbHY!O 
dqacTb BosbillesemebcKol TyHIpbl. B ceBepo-3alaqHom yruy nocneqHel B 93TO 
BPeMA CyulecTBOBAa OombWoh ocTpos (11). Patton Komp, Bapanjelickuit 6eper 
(*), HusoBbsx p. Heuoppr ('), HH30Bbx p. Koporanxu (4,24) u Ipyrve mecta 6blH 
41400 


1] 


aJIMTbI erO BOJaMH. Beperopas aMHUA MpoxosNsa HecKOMbKO loxKHee Bawyt~ 
HHBIX O3€p B WOrO-3allayHOM HallpaBJIeHHH, YTO HaXOJMTCA B COOTBETCTBHH C 
peAnonoweHvamu M. II. Kyapssuena (1°) u qannpimn lO. A. JIupepoxcxoro (#4). 

Ocayku MepBol mexkjeqHHKOBOIi (GCopeanbHol) TpaHcrpeccuH Ha mMexLy- 
eube pp. Ay3bBbI—Koporauxu WupoKo pacnipocrpaveHbl M CularaloT BBICOTEI C: 
a6COJNOTHBIMH OTMeTKamu 200 m u Goviee (r. B. uM. Xaya-Mpiipx, B. u M. Capa- 


|Mpibk, Spcvpet-MpinpK u gp.). B sanaguoli uacrm BonpbuiesemenbcKoli 


YHUPbI OHM JlexKaT Ha OTMeTKAX He BbIle 40—50 m (°, 1, 1%), Ha Tlaii-Xoe — 


Bile 200 m (4, 24, 1), 


Ocanku BTOpoli, HH GSenOMOpcCKOi, TpaHcrpeccuH MOMb3yIOTCA 3HAYHTeEbHO 
MeHbUIMM PaclipocTpaHeHveM M BCTPeyaloTcA Ha HM3UINX OTMeTKax (1, 1%, 16). 
IIpH cpaBHeHHH HaMBBICLUMX OTMeTOK 3aJleraHHA OTOxKeHUM OOenx TpaHcrpec- 
CHH BHIHO, YTO Pa3HOCTb OTMeETOK KOJleOeTCH B 3HAUHTEIbHbIX Ipememax u 
yBeIMUMBaeTCA Np ABMxKeHuM K Ila-Xorwo. Ha muorux yuacrKax B Bowblue- 
3eMeJILCKOH TYHpe BO BpeMA GenOMOpcKO TpaHcrpeccHH WO HakOreHHe 
KOHTHHEHTAJIBHBIX OTJIO*KeHHH. MoulHocTb MoceqHUX YMeHbIUIaeTCA K BOCTOKY 
(20 M Ha 3amage (°), oTenbHbIe HeOombWMe TOphsHUKH Ha BOCTOKe). Bompoc 
0 MpHCyTCTBUN B Oaccelinax pp. Kopotanxu u ApsbBbl OTMOKeHH SenomopcKoli 
TPpaHCcrpeccuH ellle OKOHUATeJIbHO He pellieH. 

Merk JleHUKOBbIe MOPCKHe OCaAKH CBepXy ObINH IPHKPbITb| TOHKAM YeXJIOM 
MOPeHBI MocJleqHero OJleeHeHHA, KOTOPHIN Ha rpOMaHOH Nvowlaqw kK 3alayy 
oT Haptei-To-ce Oblvl CuJIbHO SpoyupoBaH. MopeHuble CyrIMHKH COxpaHsANUCh 


|B MCKIpATOBbBIX JIOMKOUHAX. Vuorya OHH BCTPevyaloTCA Ha YIJIOULEHHbIX Bepin- 


HaX HeEKOTOPbIX BOSBbIWeHHH (Spcuyet-MpibK, B. Xaga-MpibK). Ha octpo- 
BepXHX BO3BbIleHHAX (B. uM. Xaya-Mblibk), a HHOIa H Ha TocKux (Kpexe- 
MblibK) MOpeHa MocsleqHero OsIeeHeHUA COBepWeHHO He coxpaHnsiacb. Ha Bep- 
WuHAaX Ooslee MeJIKUX XOJIMOB HW FpAJ, OT MOPeHHIX CYIIHHKOB OCTaJIHCb CKON- 
J@HHA BaJlyYHOB HM TaJibKu. 

MuorouncJleHHble O3epa HU OosoTa, YaCTO pactouoweHHble B NOYTH 3aMKHYy- 
TbIX H NOJY3aMKHYTHIX KOTIOBHHAX (1%), H S6eclopsOUHO pas6pocaHHble XOJIMbI 
MW pAb CcO3saioT BMevaTeHve THNMYHO JieqHHKOBOTO pesbeda. Tlostomy MHO- 
rue uccylenopatesmu (7, °, ®, *4) Ha ocHOBaHMH OersmbIxX HaOwOReHHH MpHWau K 
BbIBOLY, NTO 3fleCb, Ha Mexkypeube Aj3bBbl — Kopotanxu, WupoKOo pacmpo- 
CTpaHeHb! (OPMbI JIEMHHKOBOTO aKKYMYJIATHBHOFO pewibetba (KOHEYHOMOPeHHbIe 
rpsAbl, KAMHH, O3bl). HekoTopble CTaslH CUHTATb ake, YO OCHOBHBIC BOSBHILLe- 
HUA B 39TOM palioHe, HHOra HasblBaemble BobllesemeIbcKHM XpeOtTom (?,°, 
10/13, 24) cyOKeHbI MOPeCHOH MocweqHero OsleeHeHHA MOUWLHOCTHIO 10 50 m (*4). 
Tlocue pa6or A. A. [puropreza (7), B. A. Konepnuoi (°) w HeKoTOpbIx Jpyrux 
(1°, 24) B auTepaType yKpellv0cb MHeHHe, YTO 3feCb Obl CTbIK JBYX JleMHH~ 
KOBbIX NOKpoBoB — YpasbeKoro u IJak-XoicKoro. 

OcHOBHbIe BO3BBIIeHHA B palioHe Mexyypeuba AyspBbl — Kopotranxu 
B BepXOBbAX p. Mope-lo Ha CaMOM Jlesle CJIOKeHbI MecKaMH UM CyMecamu C O0~ 
peabHol dayHol, ucksoualollel BO3MOXKHOCTb ee NepeoTsoxKeHus. A6co- 
JMOTHBI€ OTMeTKH, Ha KOTOPbIX Oblua BCTpeyeHa MOpcKan ayHa, OObIUHO CcO~ 
craBsioT 160—190 m, a B OTJeubHbIX cayuanx 220 m (r. M. Capa-Mbiibx). 
MopeHuble xe OTJIOXKEHHA MOCeqHero ONeTeHeHHA Ha OoubieH yacTH mioulayy 
pasMBITEI. Takum O6pa30M, OKa3aslocb, YTO pesbec), KOTOPbI paHblile cunTaIcH 
aKKYMYJIATHBHBIM JI@{HHKOBbIM, HMeeT 3PO3HOHHOe Mpoucxowenve. MopcKue 
%Ke M@XKJICIHHKOBbIe OTJIOXKCHHA 3J|eCb HMCIOT 3HaYMTeIbHO Oovbillee pacmpo- 
CTpaHeHHe, YeM 9TO IIPHHATO CUMTATD. “8 

YcraHoBJleHo TakxKe, uTO BombuiesemebCKOrO XpeOTa Kak MOpMoslorMyeckoni 
eMHUIUbI He CyllecTByeT, O ¥eM elle paHbile Nucanu IO. A. JIupeposcxuh (2%),. 
VW. VW. Kpacuos (°) u apyrue (74). Ero nesb3 BbIJeNATS HM Kak OJHY JIM HECKOUIb~ 
KO MOPeHHBIX PPA, NPOTATHBAIOWMXCA B WIMPOTHOM HalpaBeHHM, Tak Kak He 
TOJIbKO PpA, HO H XOJIMOB, CJIOXKEHHIX MOPeHOH, K CeBepy OT IT. B.uM. Xaya- 
Mpiibk “u Kpexke-MblibK He CyllecTByeT. , 

CyenyeT OTMeTHTb, YTO OTJOKeHUA OopealbHOM TpaHCrpeCcCHM MOLLHOCTHIO 
cppiie 100 m B BonbliiesemenpcKol TyHIpe OOHapyxXeHbI BiepBble. HoBbIM AB- 
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iseTCa (pPakT BCTpeuH B OMMCbIBAaeMOM paitoHe TOpda C MbI/IbIeBbIM clleKTpoM| 
JleCHOrO THIa Ha MOPCKHX MexXJIEMHHKOBbIX OTJIOVRKeEHHAX MOR MOPeHOH MOC eI) 
Hero omeqeHeHud. MutTepecHo TakxKe, YTO OopeasbHble OTJOXKCHHA CHJIbHO pa3- 
MBITEI. Cyd MO KowleGaHHto aOCOJIOTHBIX OTMeTOK KPOBJIM MOPCKHX Me?KJe]:) 
HMKOBBIX OTIOXKeHH B pafione rr. B. wu M. Capa-Mpiibk uw M. Xagsa-Mobtsbx} 
aMILIHTYLa pesbepa BCeEACTBHE CHJIbHOM a9po3HH BO BTOPy!O MOMOBHHY MOC: 
yle}HeroO M@xKeMHHKOBbA Jocrurana 50—80 m, a MoxeT ObITb M Ooutee. 

Bpicokve OTMeTKH 3aJleraHHA MOPCKHX M@XKJeAHHKOBbIX OTJIOXKCHHH, CHJIb-) 
Had paCuleHeHHOCTh pesbeta (COBpeMeHHOrO HM KOHIa Me?KJIeQHHKOBbA) UM 
6omblllad MOULHOCTh M@xKJIe@HUKOBLIX MOPCKHX OTMOXKeHUH rOBOpAT O Tom, uTCl 
B TeUeHHe MOCeAHerO MeXKJIEQHHKOBbA 3eCb HaGJOaHCb OYCHb CHJIbHbIe KO+) 
JleOaTesIbHble JIBH2KeHHA, MO aMIMIMTyqe WM WHTeHCHBHOCTM He ycTyMaBuinel 
Tlaii-Xoficxum (1, 1"). [Ipu stom CHJIbHOe OMycKaHHe B TMepBy!0 MOJIOBHHY MeXK-} 
JI@MHAKOBOH 3m0xH (cBbIle 100 M) CMeHHJIOCb BO BTOPy!O MOJIOBHHY He MeHee} 
CHJIbHBIMH NOLHATHAMH. B pe3yabTaTe sTOrO B paloHe BalllyrTKHHbIX O3ep BO3-| 
HHUK 9PO3HOHHbIi, CHbHO pacuieHeHHbIH pesmbed. IloceqHee OeqeHeHMe Hal 
cepepo-BocTroke Esponelickol uacta CCCP, 0-BHHMOMYy, HOCHJIO MaccCHBHbIn( 
XapakTep (2°) H OSTOMY BO3HHKUIMM pedbe He MOABEprcA 3aMeTHOK MepecTpou- 
Ke. Mopenuble OT10%KeHUA, TAK Ke KaK H BOJHO-JIeMHHKOBbIe OOPasOBaHHuA, Ha 
mMexkypeube Aa3bBbl—Kopotanxu 3asleraioT IialleoOpasHo MH MMelOT HesHadH-; 
T@JIbHY!O MOULHOCTb. OHaKO JIGMHHKOBbIe HAHOCbI, BEPOATHO, 3aMOJIHHJIM He- 
KOTOpble OTPe3KH OJIMH, YTO MpHBesIO K BO3HHKHOBCHHIO MHOPOUHCJICHHbIX 
o3ep, OOpbIBuCcTble Oepera KOTOPbIX OOJIbIMeH UACTbIO CJIO%KeHbl MOPCKHMH | 
Me@XKJICMHUKOBbIMH TeCKaMH. : 

VntTepecHo OTMeTHTb, UTO BbICOKOe NOJOMReHHe CYWIM BO BTOPyl!O MOJOBHHY 
M@XKJELHAKOBbA XapaKTepHO JIMUb WIA MexK,yperba A3pbBbI—Koporanxu. Ja 
JIPYrux, Gouee 3anaqHbIX H IOXKHLIX yuacTKoB ceBepa EBponelickow yactu CCCP | 
B 3TO BpeMaA HaGOMaOCcb OMyCKaHHe H B COOTBeETCTBHH C STHM HaKOIIJIeHHe 
MOULHbIX MOPCKHX (OeOMOPCKHX) HAH KOHTHHEHTAJIbHSIX OCcamKosB (3, °, 1, 1%), 
QTOT PakT TOBOPHT O CHJIbHOH WuddepenHuNaluA TeKTOHHYeCKHX J[BYXKeEHHH BO 
BTOpylO NOJIOBHHY MocweqHero MexKJICHHKOBbA. 


TeonoruueckuH MHCTHTYT Tocrynns0 
Kas3anckoro (buanata Akagzemun HayK CCCP 11 IX 1959 
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1960. Tom 132, Ni 6 


CEOJIOPH A 


B. A. YEPMHbIX 


AETAJIBHAA CTPATHPPA®KSA OTJIOQKEHHHA BU3SEMCKOFO APYCA 
ACCEHHA PEKH BOJIbLUOM WIAATAHOBKH HACEBEPHOM YPAJIE 


(Ipedcmasaeno axademuxom A. JI. Anwunoim 29 I 1960) 


Pexa Boupburaa [laliranopka, piagatollaa B Ilesopy B oOmacTH yBasIMCcTOH 
NOOChI, WepeceKaeT JIMHeWHbIe CkKJaKH MepHAMOHabHOrO mpocTupaHus, 
oTHocuMblIe B. A. Bapcanodbesolt (1) kK rmaBHOMy KaMeHHOYrOJIbHOMY MOJO. 
OTJO*KeHHA HMKHerO KapOoHa 3aJleraloT 3feCb TpeMA MomOCcaMH B ApaX aHTH- 
|KlMHaJsleH, KOTOpble OOO3HauatOTCA C 3allaya Ha BOCTOK Kak aHTHKIMHamH I, 
jit, III. PnyOuna 3aneranua coe HuxKHero KapOoHa yYBeMYHBaeTCA K BOCTOKY: 
agpo | anruKkjMHanM CiaratoT cramuHoropcKue necuanuky, I] anTukaunnamn — 
TyIbcKkwe H3BecTHAKH, II] anTHKnHHaaM — TapyccKO-cTellleBCKHe CJION. 
BriepBble OTJIOXKCHHA KAMCHHOYTOJIbHOM CHCTeMbI OblIH OOHAPy2KeHbI B Ge- 
| peroBbiX OOHaKeHuAX Pp. Bonpuwiolt [attranosKu Bp 1926 r. H. H. Vopyanckum, 
BbIeIMBUIMM 3fleCb BCe TPM OTJea KapOona. B. A. BapcaHodpesa B 1931 r. 
| BO BPeMA MAPUIPYyTHbIX HCCJIETOBaHHH, NpOBORHBIUAXCA elO B OacceliHe Bepxueit 
Ileyoppbr, S6omee MOApOOHO ONHCaNa HHKHee HM YaCTHIO CpesHee TeyeHHe HonbuIoOH 
| WWatiranopku. B pa3pe3e HuxKHEerO KapOoHa 3alaqHol Nomochl (aHTHK MHA 1) 
YW YaCTHYHO WeHTPasIbHOH NWosocbl (anTHKIMHab I1) Oa BbI-eIMIa CBUTHI oe 
pee Cock): 

B 1953 r. no nopyyenuio YpastbcKoro reomorMyecKoro yipaBJIeHHA TeoJIo- 
ruyeckyto CbemKy Gacceliva pp. Bepxuelt [legopni wu Maerua npopognan A. I]. [lo- 
nop w A. ®. Bapxos. II] axTukauuHasb He Obla BLIABJICHa HX padoTaMH, HM NO- 
TOMY HavOoslee BOCTOUHaAA MomOCa HMKHErTO KapOoHa He Halllia oTpaxkeHuA 
Ha COCTABJIeHHOM WMH KapTe, TaK 2Ke KaK u Ha Kapte B. A. Bapcanodbesou. 
Jaa paculeHeHud HWKHerO KapOoHa OHM TpuuadM cxemy B. A. Bapcanocbe- 
BOK. 

M3yyenne OTIOxKeHMi HM UCKONaeMOli PayHbI Buselickoro spyca p. bombuton 
[lafiranopKu, HayatToe apropom B 1955 r., NO3BO/INIO MpoMsBecTH ApOOHOe pac- 
ygleHeHue pa3pe3a, B OCHOBY KOTOpOrO MoOxKeHa YHHMWMpOBaHHaA CXema 
cTpaTurpapun KaMeHHOYPOJIbHBIX OTIO*KeHHH Pycckol maarpopmEl u Ypauta. 
OTcTylJleHHeM OT Hee ABJIACTCH TOJIbKO OTHECeHHe MPOTBUHCKOTO TOpH3oHTa 
K CaMbIM BepXaM BH3elickoro aApyca. PyKoBoycTBo paOoTaMu OCyUleCTBAANOCb 
B. A. Bapcanodpesoit. Onpesetenue dopamunudep mpousBogusocb 3. Il. Mu- 
xaiinopoit, JI. ©. Pocropuesoli u aBTopom, O6paxnonog —C. B. Cemuxarosoit 
nu H. B. KaunaitauKospim, Kopanmosn — T. A. o6pomo6ospoli. Bcem mepeunc- 
JICHHBIM JIMIaM aBTOP BbIParKaeT CBOIO IIPH3HAaTeIbHOCTb. B HacTosIleH padote 
pH OMMCaHHH TOPH3OHTOB MpMBOLATCA CIMCKM JIMUIb HaHOosee XapakTePHbIX 
(popM. 

_ B ormoxKeHustxX Bu3elicKoro Apyca M3y¥YeHHOrO paloHa YeTKO BbieAIOTCH 
TPH NoMbApyca: ACHOMOMAHCKHA, OKCKHM M CepMyXOBCKOH. Kaxkibit 13 HHUX 


TloypasheineTcaA Ha TOPH3OHTHI. 
fi 2-1 
AcHonNoMAHCKHH NOABApye G 


Cpa pho OpckKu nM. NOp“3.0 wt Cistal, OnpegeuuMblx OcTaTKOB 
cbayHbl He cosepxuT. BolqeieH Mo crpaTurpaduyecKkoMy MO0/10%KeHHIO MM JIMTO- 
slormuecKkuM mpH3HakaMm. B agpe anTuksMHasu | OOHaKeHA TObKO CaMasa BEpXx- 
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HAA WaCTb FOPH3OHTA, MpesCTaBMeHHaA 2eJITO-CepbIMH H p2KaBO-CepbIMH KBaf 
WeBbIMM TecuaHHKaMM C YIVIMCTBIMM IIpMMa3KaMH HM BKpallvieHHAMH MMpHuTé} 
MecraMu 3aMeTHa MeJIKONATHUCTad CTpyKTypa, OOyCJIOBJeHHaA, MO-BHAMMOMY| 
cpesamu Syringopora.......:... BujuMaa MOUHOCTh 2—3 Mit 

Tyabckuh ropusourT C7, HemocpeyqcTBeHHO Ha NecuaHHKM Hal) 


JleraioT YepHble WecuaHHCTble KPHHOMHbIe H3BECTHAKM C KOHKPellHAMM YePHOT!) 
Kpemua. IlecuaHad MpuMecb MpefcTaBsleHa OCTPOYOJIbHbIMH 3epHaMH KBaplla 
COCTaBJIAIOLUMK uHOrAa 20 25% Moposb, M EMMHMYHBIMM YelllyHKaMH OMOTUTAS 
Bulle WecuaHucTble KPHHOWHbIe H3BECTHAKH MepeXogaT B 4HCTHIe PopaMuHH | 
(bepoBble JeTPHTYCOBbIe H3BCCTHAKH, HeEKOTOPble COM KOTOPbIX cia6o OKpeM } 
HeHbI H JOJOMHMTHSHpOBaHbl. B cpefHel uacTH TOPH30HTa BCTPeyalOTCA COP} 
y\MareHeTHYecKOrO YepHOro KpeMHA, OOHapyXUBalollerO MO MMKPOCKOMON) 
PeIMKTbI KaJIbUMTOBOM OpraHOreHHOH CTPyKTYypb!l. EQMHMYHbIMM CJIOAMH OTMe'| 
YeHbI TEMHO-Cepble WIaMOBble Pa3HOCTH H3BeECTHAKOB, KOTOPble, KaK HM MeJIKO:} 
JIeTpHTYCOBbIe H3BeECTHAKH, H3LaloT pH yfape sallax OuTyma. } 

@opamunudepyi: Ammodiscus priscus Raus., Brunsia irregularis Mikh..,| 
Forschia subangulata (Moeller), Forschiella prisca Mikh., Haplophragmellal 
tetraloculi Raus., H. tulica Gan., Lituotubella glomospiroides Raus., L. glo- 
mospiroides Raus. var. magna Raus., Endothyra similis Raus. et Reitl.) 
(c papwetetamu), E. exilis Raus., E. crassa Brady var. compressa Brady, 
E. globulus (Eichw.) var. numerabilis Raus., Palaeotextularia longiseptata’ 
Lip. var. fallax Lip., Archaediscus karreri Brady var. nana Raus., A. kres-! 
tovnikovi Raus. (c Bapweteramu), A. spirillinoides Raus., Eostaffella medio- 
cris Viss., E. parastruvei Raus., Millerella pressula Gan. Bogopocau: Konin- 
ckopora macropora Masl., K. micropora Masl. Bpaxuonogpi: Pustula aff. 
ovatus Phill., P. ex gr. fibriata (Sow.), Gigantoproductus tenuitestis Jan., 
Linoproductus aff. tennuistriatus Vern., Megachonetes siblyi Paeck., M. zim- 
mermanni Paeck. Kopauspr: Lithostrotion aff. affine Flem., Syringopora 
conferta (Keys.), Diphyphyllum aff. fasciatum (Flem.). . .MomHocrp 80 m. 


OKCKHE* 10 1B apy CC 


Anekcuuckuh ropusont Cl, Cnoxen npeumyllecrBeHHO co- 


PaMHHHdepoOBo-JeTPHTYCOBLIMH HU MeJIKO*OPaMHHHPepOBbIMM YepHbIMH OUTY- 
MHHO3HBIMH H3BeCTHAKAMH, 3aJleralouLHMu Oe3 MepepbiBa B OCHOBaHHU Ha U3Be- 
CTHAKAX TYJIbCKOrO ropH30HTa. Pee BcTpeyaloTcA WIaMOBble, NOMMeTPUTYCO- 
Bble H OpaxwOMOAOBO-JeTPUTYCOBbIe H3BECTHAKUH. EMHMUHbIMH CJIOAMM B MOVIM- 
JeTPHTYCOBbIX M3BeECTHAKAX BCTPeYalOTCA OOJMTOBbIe H3BeCTHAKH. IleHTpamyt 
OOJIMTOB CyKAaT OOMOMKH cbopamuHUdep, KpHHOU Je, BonOpocseH. K cpeqHeit 
yYaCTH TOPH30HTa MpHypoOyeHbl MpOcOH YepHOrO KPeMHA, KOTOPble He TaK 
MHOPOUNCJICHHbI, KaK B MOACTHMalOllleM TOPH30HTe. 

@Mopamunndeppi: Endothyra prisca Raus. et Reitl., E. similis Raus. et 
Reitl. (c Bapweteramu), E. obsoleta Raus., E. omphalota Raus. et Reitl., 
E. ischimica Raus., E. globulus (Eichw.), E. globulus (Eichw.), var. numera- 
bilis Raus., Palaeotextularia longiseptata Lip. (c sapuereramu), P. conso- 
brina Lip. var. intermedia Lip., Cribrostomum brady Moell., Spiroplectammi- 
na syzranica Lip., Archaediscus moelleri Raus., A. moelleri Raus. var. gi- 
gas Raus., A. moelleri Raus. var. ventricosa Schlyk., Eostaffella mediocris 
Viss. (c Bapvetetamu), Parastaffella struvei (Moell.) var. subvasta Gan. Bo- 
qopocau: Koninckopora sp. Bpaxuonogy: Gigantoproductus cf. tenuitestis 
Jan., Amobocoella urei Flem., Echinoconchus elegans M’Coy, Thomasella 
margaritacea Phill., Schizophoria cf. resupinata (Mart.), Megachonetes sib- 
lyi Paeck., M. cf. zimmermanni Paeck., Antiquantonia sp., Dictyoclostus 
sp. Kopaaupt: Lithostrotion irregulare Phill., Diphyphyllum sp. ..... 
IE GPR NI sunechice ar eBise cicereentalts se OULHOC TR ate (num 
MuxalaoBpckuH ropusonT C?mkh, Bepxuwe con ameKcnH- 
CKOrO TOPM3O0HTA NMocTeMeHHO TMepeXOZAT B OTJOXKeHHA MMXaliNOBCKOrO ropH- 
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ipHTa. Kak mM HMKenexKaMIMe (TyIbCKHii uM aseKCHHCKHii) ropH3oHTHI, 
%KHHE = CJOK =MHXaHJIOBCKOrO TOpH30HTa MpefcTaBseHbl NOYTH YepHBI- 
H OMTYMHHOSHBIMH M3BeCTHAKAaMM WaMOBOrO, MaxHccepowo-IlaMOBoro, 
DAMMETPUTYCOBOrO KH MewKOOpamMuHHdepoBoro cocTraBa. PexKo BcrpeyaloTca 
JOMHTH3MPOBaHHble H OOJIMTOBbIe H3BeCTHAKH. BepXHAA uacTb ropH3sOHTa 
araeTCA CBeTJIO-CepbIMH MOJIMJeTPHTYCOBbIMH M3BeCTHAKamu co Striatifera 
triata Fisch. 

| Mexzy TeMHbIMH M CBeTJIbIMH H3BECTHAKAMH, T. e. BHYTPH MMXaOBCKOrO 
ppusouta, B. A. Bapcanodbesa B 1931 r. npoBogquna rpaHuLy BbIeIABUINXcA 


fo CBET Ci* u Ci? . Leransunie nocnofinsie COOpbI HCKOMaeMbIX NOKa3bIBaloT, 
O 9Ta MHTONOrMYeCKad TpaHula COOTBETCTRBYeT (ayHUCTHYeCKOli rpanunue. 
®opamunudeppi: Forschia mikhailovi Dain, Haplophragmella fallax Raus. 
Reitl., Endothyra crassa Brady var. sphaerica Raus. et Reitl., Mikhailo- 
ella gracilis (Raus.), Palaeotextularia breviseptata Lip., P. bella Lip., P. gib- 
josa d’Orbigny var. minima Lip., Cribrostomum eximium Moell., C. brady 
foell., Archaediscus baschkiricus Krest.et Theod., A. varsanofievae Grosd. 
It Leb., A. karrery Brady, Eostaffella minutissima Raus., E. parastruvei 
Raus., E. mosquensis Viss., E. proikensis Raus. var. mstaensis Gan., E. iken- 
lis Viss., Parastaffella struvei (Moell.), P. saggittaria Schlyk, P. spectata 
Durk. Bogopocau: Koninckopora macropora Masl., Donezella lutugini Masl., 
achysphaerae. Bpaxvonogpi: Gigantoproductus s perior Jon., Megachonetes 
‘X gr. papilionacea Phill., M. cf. zimmermanni Paeck., Striatifera striata 
“isch., Spirifer sp. (ex gr. striatus Sow.), Thomasella cf. margaritacea (Phill.). 
*, . Moutuocts 110 m. 


BeneBCKHM js;opu30uHT Ci”. Camad HMxKHAT “aCTh TOpH30HTa 
IOBC@EMECTHO CJlaraeTCA JOJIOMHTOBbIMH MNOJMJeTPHTYCOBbIMH M3BeCTHAKAMH. 
3bIlle pasBHTbl ZBe daunu: rpyOooOsoMouHaA — H3BeCTHAKOBbIe OpeKYHH 
IOMYHHEHHbIe HM KOHTIOMepaTb! B NepeciavBaHHu C XeMOreHHBIMH HM eTpHuTy- 
‘OBLIMH H3BeCTHAKAMH (Ha 3allayHOM KpblJie aHTHKIMHanH 11) uw KapOouaTHaa, 
-IOKEHHAA KPHHOHHO-JeTPHTYCOBLIMH, BOMOPOCJIeBbIMH (KaJIbUMOJIMeBbIMH) 
{ IJIaMOBbIMH H3BeCTHAKaMH. Jlia BTOpoH, Ooee THNMYHON CauuH XapakTepHO 
IPHCYTCTBHE OTJCJIbHBIX CJIOeB CBeETIO-CeporO KpeMHA H JOJIOMHTA. 

@opamuHudeppi: Ammodiscus volgensis Raus., Glomospira gordialis Raus. 
yar. irregularis Raus., Forschia mikhailovi Dain., Forschiella prisca Mikh., 
E. crassa Brady. var. sphaerica Raus., E. brady Mikh., E. ovalus Brazn., Tet- 
‘ataxis angusta Viss., T. submedia Brazn., T. dentata Viss., Hautchinia gibba 
Moell.), Archaediscus karrery Brady, A. convexus Grosd. et Leb., A. basch- 
<iricus Krest. et Theod., A. parvus Raus., Eostaffellaikensis Viss., E. ikensis 
JViss. var. tenebrosa Viss., Parastaffella struvei (Moell.) P. saggittaria Schiyk. 
30oqopocu: Calcifolium okense Schwetz. et Bir. Bbpaxnomogui: Striatifera 
striata Fisch., Gigantoproductus sp.,Chonetes sp... . . Momuoctb 80 m. 
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CepnyxoBckHi nompapye Cr? 

Tapyccxuh +cTemeBCKHH FOPH3OHTH Git AB cane 

M CO 3HaYHTeJIbHBIM OOe€THeCHHeM MUKPOdayHbl MH MOUIHbIM PasBUTHeM [MareHe-~ 
WUeCKHX JOJOMUTOB 9TH Ba FOPpH3OHTa He yaeTCH pa3syemuTb. Tapyccko- 
TelleBCKad TOLa MeCTaMM CJlaraeTCA H3BeCTHAKOBbIMH OpeKYHAMH, TMepexo- 
'AULMMM 3 BeHeBCKOrO ropH3oHTa. JIpyrol THM paspesa, pasBUTbIt B CHHKJIN- 
aad MExX.y anTHkiMHanamu I u IJ w Ha BOCTOUHOM Kpblle aHTHKMHaIn IT, 
IPEACTABJICH CBETJIO-CepbIMH JOJOMHTH3MPOBAaHHbIMH M3BeCTHAKAMM MH OJIO-" 
[uTaMH, CMCHAIOWLHMHCA B BepXHell YaCTH MHKPOKOMKOBaTHIMM H KalIpOJIHTO- 
bIMH H3BecTHAKAaMH. K cpeqHeH YaCTH paspe3sa IpHypouveHbl HEMHOTOUMCJICHHbIe 
poco ceporo KpemHaA. Popamunndepsi: Glomospira gordialis Raus. var. 
rregularis Raus., Endothyra ex gr. similis Raus. et Reitl., E. celsa Gan., 
'. crassa Brady var. sphaerica Raus. et Reitl., Hautchinia aff. gibba Moeller, 
\rchaediscus parvus Raus. (c BapHetetamu), A. baschkiricus Krest. et Theod., 
\. rugosus Raus., A. postrugosus Reitl., A. ovoides Raus., A. stilus Grosd. 
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et Leb., A. akchimensis Grosd. et Leb. Bogopocau: Ungdarella uralica Mas] 
Calcifolium okense Schwetz. et Bir. Bpaxuonogpi: Gigantoproductus aff. jan 
schewskyi (Sar.), Striatifera striata Fisch., Megachonetes aff. papilionaci 
(Pil) onceeiciaaeieee peat eee me . 2. ess. « Mounocts 150 1 

potpuucKu it ropusoutC 2, OTHOCHMbIM HaMH K Bep Xé| 


BU3eHCKOrO Apyca, HacJenyeT cbamun AByX TuMoB. B paspe3sax, U3y4eHHb 
B aHTHKIMHamM I wm Ha BOCTOUHOM Kpbliie aHTHKIMHaIM I], qa Hero XapakTe}| 
HO INMpOKOe pa3sBUTHe MAKPOKOMKOBATHIX, LJIAaMOBbIX, MOJIMeTPHTYCOBbIX TNep} 
KPUCTaJIM30BaHHbIX H3BeECTHAKOB HW JOJIOMHTOB. B HWxKHMX CJIOAX BCTPeyeH) 


CBeTJIble MACCHBHble H3BECTHAKH C MACCOBbIMH CKOIJICHHAMH PaKOBHH Striat| 
fera. 

@opamuundepprt: Glomospira gordialis Raus., Endothyra crassa Brady va} 
sphaerica Raus., E. brady Mikh., Archaediscus parvus Raus. var. regular| 
Sul., A. subbaschkiricus Reitl., A. baschkiricus Krest. et Theod., A. postrt) 
gosus Reitl., A. ovoides Raus., A. akchimensis Grosd. et Leb., Eostaffel! 
breviscula Gan., E. pseudostruvei Raus., Bradyina sp., Globivalvulina s 
Bonopocau: Ungdarella uralica *Masl., Donezella. Bpaxnomogpi: Striatifer 
striata Fisch., S. aff. coraesimilis Sar., Athiris aff. expansa (Phill.), Squam 
arid (SP. ssa +. mann ie 98) 48+. fon BEA tele ae OC] arn 

Boilie 3asleraioT H3BeECTHAKU, OTHOCUMBIe 110 PayHe K KPaCHOMOJIAHCKOMY r 
PH30HTY CpemHero KapOoua. 

ConocrapjieHve u3yyeHHorO pa3spe3a C pa3spesaMH BH3eHCKOrO Apyca Pyt 
CKO MatTdopmpr (7-4) ykasbipaeT Ha 6u3K0e poxcTBo cbayH opamuHudep HU F 
UX MpHHaexKHOCTh K OHO MpOBMHIMH. OTMeTHM, OHAKO, 4TO TakHe Pome 
Kak Permodiscus, Mikhailovella, Samarina, Bradyina M HeKOTOpbie ApyrHe 
JIM60 COBCeM He BCTPey¥eHbI B IafiranoncKom paspese, M60 pa3BHTbI O4eH 
cna6o. AnasmM3 cocraBa OCaqKOB YKa3blBaeT Ha HaKOMJIeHHe HX B MeJIKOBORHO 
TelJIOM Mope, OoraTOM OpraHHyecKOM %KU3HbIO MU yasieHHOM OT OeperoB (0 4e 
TOBOPHT OTCYTCTBHe TeppHreHHOH mpumecn). MoulHoe pa3BuTHe H3BeCTHAKOBBI 
OpeKuHH, HavaBlieeca C BEHEBCKOFO BPeMeHH H KOHCTATHpPYiouleecaA BO MHOTH 
paspe3ax Tleyopcxoro Ypaua (°), ObIM0 OTTOMOCKOM JOKAIbHbIX NOMHATHUM THE 
IIPHBOJMBWIHX B OCHOBHOM K HOJBORHOMY Pa3MbIBY IIOTHOTO KapOoHaTHOr 
ocayka. Ecuim IIpHHATb BO BHHMaHHe 130-MeTpOBy!0 MOMLHOCTb CTaJHHOTOpCcKOr 
rOpH30HTAa, 3aMepeHHyto Ha p. Many, To oOmlad MOMLHOCTh BH3eMcKOrO Apyc 
OacceiiHa Bonputolt WWairanosKu coctasut 720—750 m. Cpapuenue c compeyeml 
HbIMH PaHOHAaMH IaTpOpMbl, B YACTHOCTH C CeBEPO-BOCTONHBIM CKJIOHOM IOx 
Horo Tumana (*), re MOULHOCTh BH3e paBHa 22—193 M, yKa3bIBaeT Ha TO, YT 
HM2KHEKAMCHHOYTOJIbHBIM OacceHH H3y4YeHHOrO paloHa paciosaraca Ha Kpae 
BOM y4aCcTKe IaTOpMbI, KOTOPLIH XapakTepH30BasICA YCTOMUMBbIM pornos 
HHeM B TeYeHHe BCerO KaMeHHOYFOJIbHOrO MepHowa HU MpespaTusica os%xKe 
MepeqoBon mpornO Ypanbpcekow reocuHKMHaJN. 


Vuctuty? reojorun Tlocrynuaio 
Komu cbusuana Axagemun HayK CCCP 10 XII 1959 


WMTHPOBAHHAA JIATEPATYPA 
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TFEOAOFHA 


A. HW. HIAJIMMOB 


HOBbIE JAHHBIE MO CTPATHFPA®HM BEPXHETPHACOBbIX 
M HWDKHE- HW: CPEJXHEWOPCKHX OBPA3OBAHHMH 
fOr0-3ANAMHOH 4YACTH, FOPHOFO KPbIMA 


(ITpedcmaéaeno axademuxom J. B. Haauekunem 11 I 1960) 


B 1955—1958 r. Opa cocraBlena JeTambHaa reomormyeckaa Kapta 6ac- 
WHOB pp. Carupa, Anbmpt, Boxzpaka u Maproi 1oro-BocTouHee Bropok rpsjpl 
PpbiMCKUX Top. J[aHHad TeppHTOpuA BKOUAeT CeBepO-3amaqHoe KDpbIWIO 
Kaunucko-Kypuoscekoro noguatua» M. B. Myparosa (§). Crpaturpacbus 93To- 
jp palova w3yyalacb paom uccneqoBartesen ((1,2,4-8) u ap.). B mpeqenax pac- 
MaTPHBaeMOH TeppHTOPUM pa3BUTbI MHTeEHCHBHO JMCJOMMPOBaHHble, MpOpBaH- 
ble MeJIKHMH THMmaOHCCaJbHbIMA HHTPy3HAMH OCaOuHble H BYJIKAaHOreHHbIe 
OpasoBaHUA BepXHeTpPHacOBOrO, HHXKHE- HM CpeHelOpCKOrO Bospacra, OOpa3yi0- 
Me PyHAaMeuT KpbimMcKkoro ropHoro coopyxeuua. Tlopoxb dbyHqamenta He- 
OrmacHO Me€PeKPbITHI C1aOO AMCIOMMPOBaHHbIMH OCaOUHbIMH TOJIMAaMH Mevia 
nasgleoreHa. 

2B mpowecce TeOJIOrHyecKOH CbEMKH, MPOBOAMBUIeHCA C HCMOUL3OBaHHeM 
apopoTomatepvanoB macuita6a | : 20000, Gpimu eTambHO u3y4eHbI paspesbl 
ePXHETPHaCOBbIX HM IOPCKHX OOPas0BaHHH UM coOpaHa dbayHa, NO3BOuAIOMLAA 
‘TOUHHTh §=CTpaTurpaduio mopos, CularaloulM4X HWKHMM CTPyKTYPHbIM 9Tax 
oro-sanaqHoH actu Topuoro Kppima. Crpaturpaduyueckaa cxema HmKHerO 
TPYKTYPHOTO 9TaxKa MpescTaBseHa B Tabu. 1. 

B ocHopaHuu paspesa 3asleraeT (pbIMWIeBaA TaBPHYeCKadA CBUTAa, CJIOKeHHAA 
lecuaHHKaMH, aJleBpOJIMTaMH HM apruuiutuTramMu. HaxogKu dayupl (Tabu. 1) B pas- 
[MUHbIX UACTAX pa3pe3a OrPpaHH4MBAIOT ee BO3PAaCTHOH ManasoH BepXHUM TPHa- 
om. B cocTaBe CBUTHI ylaJIOCb BbIAeIUTb Be MOACBUTHI. 

Hwxuaa mogcsuta (T,tw,) mpeqcraBleHa TOHKHM PHTMHYeCKHM TepecaH- 
AHHEM M@JIKO3CPHUCTHIX M€CUAHMKOB, aJIeEBPOJIHMTOB H aprHJJIHTOB MH COOTBeT= 
TBYeT KAPHHUCKOMY H HH3aM HOPHHCKOTO apyca. 

Bepxuaa moycsuta (Ts3tw2) XapakTepu3yeTcx Oovlee MOI[HbMH PHTMaMu 
B cpetHem 50—80 cm). B ocHoBaHHH ee PpHTMOB YacTO MpucyTcTBy!oT cpex- 
le3ePHHCTbIe MecuaHukH. BospacT BepXHel NOACBUTbI COOTBETCTBYeT HOPHMCKOMY 
[| pSTCKOMy ApycaM BepxXHero TpHaca. 

TIpeo6manaioulua THM CAOMCTOCTH B MOpOsaX TaBPHYeCKOH CBUTbI MOKET 
PITh OXAPAKTepH30BaH Kak (:ppakWMOHHaA CoucTOCTh (graded bedding anran- 
aH, warstwowanie frakejonalne MOIAKOB). HuxkHHe PpaHHbl pHTMOB BCerya 
e3KH HW OTUCTJIMBbI; Ha H¥>KHeM MOBep XHOCTH CJ10eB MeCUaHHKa YaCTO COXPaHAIOT- 
a THEPOrAMPpb! MeXaHMyecKOrO H OMOreHHOTO MpOUCXO*KAHHA. BBepx oT OCHO- 
AHA PHTMa pa3Mep 4aCcTHIL MOpoAb yOurBaeT MOCTeNeHHO: YKa3aTb TOUHYIO 
PpaHully MecuaHHKa HU aleBPOJIMTa WIM asleBPOJHTa H aprHJIMTa 3aTPpyAHUTeVJIb- 
oO. Muorve pHTMbI BbIFAAAT Kak CMHbIM COM, B KOTOpoM HaHOoslee rpyOaA 
)PAKILMA, CKOHILCHTPUPOBaHHas B OCHOBAHUM, CBA3AHAa HfleaJIbHO NOCTeMeHHbIM 
epexogoM c HavOoslee TOHKOH pakiveH, CilaralouleH BePpXHIOIO YaCTb PHTMa. 
DpakWHOHHPOBaHHe MaTepasla 0 KPYMHOCTH YaCTHIL OblJIO HECOBePIIeHHBIM. - 
lecuaHHKH BCera COsepKaT MPHMeCh asleBPOMHTOBOFO H MeJIMTOBOrO MaTepHa- 
a, HHOrla JIOBOJIbHO 3HadHTeJIbHY1O. 

TIpocuiexuBaHve PHTMOB MO MpOcTHpaHHio NOKa3aJ0 YacTOe MH peskoe BbI- 
JIMHVBaHHe cloeB mecuaHHkos. IIo cymecTBy, TaBpHuecKad CBUTa MpejcTaB- 
det coOoli apruimurosplt cyOcTpaT, 3aKsIOUaIOWIMH TpoMaHoe KOJIMYeCTBO 
eCCUAHHKOBbIX «BKJalOK», MMeloulHx (bopMy wHH3. Unco HW pa3Mepbl STHX 
BKalOK» Ppe3KO BO3paCcTalOT B BepXHel NOJCBHTe. 
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Ilepexoq HMkHeH MOJCBUTDI |B BepXHIOIO MOCTeneHHbIti; OH Obl CBA3aH 
|BeIH4eHHeM MIPHBHOCa MecyaHoro MaTepHasla B OacceHH ceqMMeHTAaLlHA. 
BepxXHaxa noycsuta mpucyrcrsyer ne Besze. B paiioue cc. IlerponaBoBKa— 
30B0e (8 — 10 KM lox*KHee FT. Cumeponoss) Ha PayHucTuyeckuH OxapakTepH30- 
HOM HWKHEH MOACBUTe COrlacHO 3a/leraeT BY /IKaHOFeHHbIit KOMIJIEKC Bep XHe- 
4acOBOrO Bospacta (wT), 3aMellalouMli BepXHIOIO NOACBUTY nO mpocrupa- 
fio. OTOT KOMMVIeKC COXKeH NOppupuTamMu, cHHIMTaMH, Typamu, Typpuramu 
1 aE IS Bepxuerpuacospie appy3HBbl He HMeIOT 3HaYHTeIbHOrFO MI0- 
WHOrO paciipocrpaHeHHaA. BeposTuo, OHH Obl CBASAHbI C OTCJIbHbIMH IeHT- 
ca NOABOAHbIX H3BepxKeHHH, OOPasoBaBLIMX U3O0MpOBaHHble ByKaHbI. Bro- 
ike MOMOOHbI WeHTp, BUAHMO, cyulecTBOBa Ha BoxpaK-AbMHHCKOM Mex]y- 
Ite ceBepo-3anayHee c. Bemyit. 

I 


Ha TaBpueckol CBuTe, a MecTaMM Ha Mopogxax ByJIKaHOreHHOrO. KoMMleKca 
Ts) 3aeraeT 3cCKMOpAMHCKas cBHTa (Jj_.es). K Heil TaroTelor MHOrOUMCeHHbIe 
la H3B€CTHAKOB, MO HaxOAKaM (bayHbl B KOTOPbIX MHOrHe MccseqOBaTeH 
,° 7) 3aHMKAaJIM BOSPaCT CBUTHI B WeoM. B mpollecce JeTabHOM TeomorMyeckoli 
bCMKH yJlaJIOCb YCTaHOBHTb, 4TO OOJIbUIMHCTBO H3BECTHAKOBbIX Tes — rvIbIObl, 
AXOJAULHeCH BO BTOPH4HOM 3aeraHuu. Tpi6oBplli xapakTep H3BeCTHAKOB HU 
DBbIe HaXOAKH *ayHbl B MecuaHuKax HM CMaHWaX MO3BOJIAIOT YTBeEPKLaTb, UTO 
D3pacT SCKHOPAHHCKOH CBHTbI ONpeAeAeTCA MHTepBasIOM sleHac — paHHult 
aoc (Ta61. 1). [lecrpora uacTHlx pa3pe30B CBUTbI H pa3sJIMUHbIe COOTHOWIeHHA 
2 C MOMCTHalouleH TaBPHYeCKOH CBUTOM 3aCTaBJIAIOT BbIJeIATh WBa KpawHUx 
wma ee pa3pe3a — caJIrHpcKHH, [Te 3Ta CBUTa Obla BMepBble omucaHa 
.. C. Monceesnim (°), W aMbMMHCKHH, BCKPbIThI WOMMHOH p. AsmbMbI toxKHEe 
. Kaparay. 

B CasrupcKom pa3pe3e SCKHOpAMHCKasA CBHTAa 3aJleraeT HECOrIacHO Ha MOpo- 
aX TaBpH4eCKOH CBUTbI H CJIO%KeHA B OCHOBHOM rpyOoO6JIOMOUHbIM MaTepHaJIOM 
—mpeoOakaioT KOHTJIOMepaTbl, TpaBeJIHTbl, MeCUaHHKU, WIMPpOKO mpecTaBJeHbI 
JIbIObl U3BECTHAKOB BepXHePo TPHaca, JIeHaca, NepMH, KapOoua). B albMHHCKOM 
aspe3se SCKHOPAHHCKad CBUTa 3aJleraeT Ha TaBPHYecKOH 6e3 BUAHMOTO HeCO- 
jlacHA UW CMOx%KeHA MeJIKOOOJIOMOUHBIM MaTepHaJioM (MpeoOafaioT rIMHUCTHIe 
JaHUbl WH WecuaHHKh). 

AJIbMHHCKHH pa3pe3 SCKHOPAMHCKOH CBHTbI OTHOCHTeEJIbHO Ooulee MOJIHbIM. 
3 HEM HMeIOT MECTO MOCTeNeHHble MepeXOfbl KaK OT TABPHYeCKOH CBHTbI K 9CKH- 
PAHHCKOH, TaK HU OT ICKHOPAHHCKOH K Goslee MOJOAbIM CPpeHEIOpCKHM OOpa3o- 
anuuamM. Ilo mHTOMOrHYeCKHM OCOOeHHOCTAM 3eCb MOTYT ObITb BbIZeIeHb! [Be 
(OMCBUTbI JCKHOPAHHCKOM CBHTHI. 

Huxusa mogcputra (J,es,) mpeqcraBseHa mepecmauBaHvem mayeK cpeyHe- 
€PHUCTHIX KBaplIeBbIX MeCYaHHKOB HM TVIMHMCTHIX CilanilesB (Tr. JIbican). B ocHo- 
AHHH MOACBUTHI 3aleraeT MauKa TIMHHCTHIX C/laHeB C PpeKHMM MpOcOAMU 
JI@BPOJIMTOB HW KOHKPellHAMH 2Kevle3HCTbIX KapOoHaToB. Ha mpocTupaHHu STO 
lauKU B aHaJIOFHUHbIX MOpoOfax, 3aJleraloujHX B OCHOBaHHH 3CKHOpAMHCKOH 
BUTbI B WomHHe p. Bospak, OblIH COOpaHbl AMMOHHTHI HWKHErO Jelaca (*). 
sbILe B MPOCMOAX KBaplleBbIX Me€CYaHHKOB Obl BCTPpeveHbl MHOTOUMCJeHHbIe 
OJIOMKH peBeCHHbI HH>KHEeIOpcKOro Bospacra (Tab. 1). MoutHocTb HMKHeH MOT- 
BUTbI OKOO 250 m. Bospact ee, MO-BHAHMOMY, COOTBETCTBYeT HWKHEMY HM Cpel- 
ieMy JlIeHacy. 

Bune 3asleraer BEPXHAA MOACBUTA (J1—,€Se), CO*RKeHHAA TIMHUCTHIMH CJaH- 
‘aMH VM CBA3A@HHad C HMMKHeH MOCTeMeHHbIM MepexoOM. B HwxKHUX FOpH3OHTaXx 
janes B Oamke XomoZHO (eBbili SopT AoMHbI p. AMbMbl) BCTpeyeHa PayHa 
oapcKoro aspyca (Grammoceras toarciense Orb., Mesoteuthis rhenana Opp.), 
; BepXHAUx — (popMbl, 6musKHe K OalioccKHM (Megateuthis sp.). MouHocTb c1aH- 
esp qo 400 m. IOro-3anaquHee B Gacceline p. bogpak caHi{bl YaCTHYHO 3aMella- 
TCH MO MpOCTHpaHMto MeCUaHO-aprMIMHTOBLIM CJIMUeM. ; 

B GOacceline p. Canrup oTloKeHHi, COOTBETCTBYIONMX HWKHEH TMOACBUTE 
JIbMHHCKOrO pa3pe3a, HeT. Paspe3 9CKHOPAMHCKOH CBT! 3eCb HaYHHaeTCA 
- 6a3abHOrO TOPH3OHTa MeCYaHHKOB, TpaBeIHTOB H H3BeCTHAKOBbIX TvIbIO, 
ameraloulero HecoriacHo Ha moposax BYKaHoreHHoro Komiviekca (wT). Mom- 
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HOcTb 6a3a/lbHoro ropH30HTa 3—20 mM. H3BecrHaku oOpasytoT JIMH3OBH AHI) 
Tela HW TIblObl HeMpaBHJIbHOH (pOpMbI, 3aJleraioulve Ha COAX BYJIKaHOTeHHO 
KOMIVIeKCa WIM 3aKJIOUeHHbIe B MecuaHHKaXx. J]IMHa H3BECTHAKOBbIX Tel -|f 
MeTPbI, MCCHTKH METPOB, MOULHOCTb He MpeBbIlaeT HECKOJIbKUX MeTpoB. AHaJLy 
(bayHbl (mpeHMYIecTBEHHO OpaxHONOMbl, OTMe/IbHble HAXOAKM AMMOHHTOB) MOK}} 
3aJl, UYTO B OMHUX TvibIOaX MPHCyTCTBYIOT HWKHe- H CpesHeseHacoBble PopN ie 
(Opaxnonogpl onpeyenanuch C. O. MenbHuKoBOL nog pykoBogcTBom B. II. May 
pHMHa), B Apyrux — BepxXHerpHacoBble (GpaxHonosbl onpexenHch A. C. AY 
THCOM); B HECKOJIbKHX TeJlaX OblJIH BCTPeYeHbl COBMECTHO OpaxHONObl BePXHE: 
Tpuaca H JeHaca. B Hav6oulee KpyNHOM ripiOe U3BeCTHAKa BCTpeyeH BepXHEJE } 
acoBbili ammouut Coeloceras crassum Phill. (ompegeuenue B. H. Bogpiaesckore| 

B necuaHo-claHueBoll mauke, MOULHOCTbIO OKOIO 100 M, 1€PeKPbIBaloulle| 
6a3aJIbHbIM TOPH3OHT Cc Tubi6amu, O. B. Cuerupeson Oplia OOHapyxKeHa MHKP\I 
cbayHa BepxuHero JieHiaca. Bplle 3aleratoT KOHTJIOMepaTbI, TpaBeJIMTbl HW MeC4} 
HUKH, COJep*Kallve OTAeJIbHbIe HEOOJIbIUNe BaJlyHbl BEPXHETPHACOBbIX H JeK) 
COBbIX H3BeCTHAKOB. B OHOM M3 COeB MeCUaHHKa BCTpeyeH oTMeuaTOoK Wid 
cheliia sp. (onpeyemenne B. H. Bosbiiespckoro), WaTHpytoulwH BOspacT cog 
Kak aaslen — Oalioc. IlecuanukKu MW rpaBeHTbI BBepX MO paspesy CMeHAIOTC 
MepecIaHBaHHeM 3eJIeEHOBATO-CepbIX @CUaHHKOB H TVIMHHCTbIX CJIaHWeB, 3aKJ 
YatouluX TiblObl H3BECTHAKOB MePMH HM KapOoua. 

Pa3H4unH pa3spe30B ICKHOPAHHCKOH CBHTbI NOAYePKHBaloT AudpdepeuWyc 
I[MIO YCJIOBHH B OacceHHe CeHMeCHTaWHH, HAMeTHBLUIYIOCH C KOHMWa TpHacz 
Ha dopMupyrowwuxca NOABOAHbIX MOJHATHAX (BOSMOX%KHO, YBEHYAHHbIX IlOIBO) 
HbIMH KOHYCaMH BYJIKaHOB) HauaJiM pacTu OnorepMbl. B KoHe JIeHaca OHH OBI 
pa3pylWleHbl, H OOJIOMKH HX OOpa3s0BaJIH JOKAJIbHO pa3BUTble TOPH3OHTb! H3BeCI 
HAKOBbIX TviblO. Ha yyacrKax MOAHATHH HaKkOMJIeHHe SCKHOPAHHCKOW CBHTI 
B ee HaQsoaeMoH CTpaTH@UuKalHu Hauyaslocb c BepXHero JeHaca. B mporu6ax 
COXPaHABLWIMXCH MexKY yuacTKaMH MOJHATHH, OCaKOHaKOMVJIeHHe LWIO HE 
IIpepbIBHO, H JBWKEHHA Ha HaXOJWIM CBOe OTPaxKeHHe JIMLUIb B H3MCHEHHA 
cocTaBa OCaJ{KOB. 

CuleOBaTeIbHO, paspesbl CaJIFHPCKOrO THMa XapaKTepH3yIOT OGsacTH pas 
BHBalOllHXCA MOMHATHH OacceHHa CeAMMeHTALLMH, a Pa3pe3bl aJIbMHHCKOFO TY 
ma —oOacTH mporHoos. 

Ha BepxHeH MOJCBHTe SCKHOPAHHCKOH CBHTbI COriacHO 3aleraloT MOpos 
aJIbMHHCKOFO BYJIKAHOreHHOFO KOMIWIe€KCa, BO3PaCT KOTOPOrO COOTBeTCTBYE 
BepxHemy Oaiocy. Komniekc 9TOT MO CocTaBy, MOI{HOCTH H BO3pacTy MOE 
ObITh MapaJJIeJIM30BaH C BYJIKAHOreHHbIMH OOpa3s0BaHuAMU Kapayara, Jlume 
vu Mejaca, KOTOpbIe, B CBOIO OYepeb, MepeKPbIBAaIOTCA MeCUAHO-FJIHHUCTHIM 
OTJIORKEHHAMH OaTCKOTO BpeMeHH. 

TaKHM OOpasom, B CJIO*KHOK McTOopHuH Kpbimckoro reocHHKJMHabHOTO bat 
ceHHa B BepXHeTPHaCOBOe HM HWKHE-CpeHelOpCKoe BPeMA yaeTCA mpocequt 
MIpH3HaKH, CBUJETEIbCTBYIOULME O HEMPePbIBHOCTH Pa3BHTHA BCero OacceliHa 
NPOTAKEHHH 3TUX, ITOX HM OTUETJIMBble CeTbI LuddepenuualluH TeKTOHHYeCKO 
OOcTaHOBKM BHYTpPM OaccelHa, MOSBOAIOULHe TOBOPHTb O JWIHTeMbHOCTH pa: 
BHTHA ero YacTHbIX crpyKTyp. Myea M. B. Myparopa (*), BbicKa3aHHand 4H 
B OJHOH 3 MOCIeHUX PaOoT, HAXOANT NOATBepKeHHe HM B MCTOPHH GOouee Apel 
HHX CTPyKTYP KPbIMCKOrO oporenHa. 


JleHvurpaycKuli TOpHbiii MHCTHTYT Tocrynu10 
um. I. B. IJnexaHopa 19 XII 1959 


UHMTHPOBAHHAS: JIATEPATYPA 


‘5B. W. Bapxatos, Becru. Jlewnurp. roc. yuus., Ne7 (1955). 2 JI. B. Bacua 
€ Bid. § DIO OMIM 2 7mom (952) kan eleanor KusenabBpatep, M. B. Mypato 
M38. AH CCCP, cep. reon., Ne5 (1959). 4A. . Muxkayxo-Maxaaih, I. C. Ilopt 
H«akKoOB, Becru. Jlenuurp. roc. yuuB., Ne4 (1954). © A.C. Moncees, Matep. no 061 
M Mpuky. reonoruu, 89 (1930). ®M.B.Myparos, Texronnxa CCCP, 2, 194 
‘T. W.Cokparos, 3an. Jlenuurp. ropn. uuct., 30, 2 (1955). ®& B.A. Begzop 
Buu, H38. AH CCCP, 21, Ne 1—2 (1927). 
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TEOXHMH A 


A. C. HHKOJIAEB, O. fl. KOPH, K. ®. JIASAPEB, JI. B. KOJIAMH, 
tO. B. KY3HEWOB u C. M. FPALEHKO 


KOHLLEHTPALIMA YPAHA B BOJIAX 4EPHOFO MOPA 


(I] pedcmaeaeno axacemuxom H. M, Cmpaxocum 16 II 1960) 


TepBpimv HaexKHbIMH CBeeCHHAMH M0 COsepKaHUIo ypaha B MOPCKHX BoLax 
ABJIAIOTCA JaHHble M. TepHerrep u b, Kapsux (+), nowyuennpie B 1934 r. qa 
of us dbopfos IWseunn (0,36 -10-° r/n — 2,3 -10-® r/a). B yanbuetiumem 
(1939 r. uM Janee) NOABHIOCh JOBOJbHO OOUbUIOe YHCIO paOOT, NOCBALLeHHBIX 
BOMpocy O cOfepxKaHHH ypaHa B BOJe pxAya Mopeli uM OkeaHoB (271%), YcranaB- 
JIMBaeMbI€ B STHX PaOOTAaX KOHIEHTPaluA ypaHa B MOPCKOH Bose NOATBepAMIH 
TlepBoHauaJbubie JaHubie [epHerrepa u Kapwnk. 

_ B uHexkotoppix pa6orax (°,'°) npHBo_ATcH ABHO 3aHWxKeHHbIe 3HaueHHA 
(0,30. -10-&— 1,0 10-8 r/n). 

 HakonseHHpii aHaJIMTHYeCKHH MaTepHadl HEKOTOPBIe aBTOPbI NMOMbITaJIMCb 
O6OOULHTb B opMe OalaHca ypaHa (HM Apyrux paHosIeMeHTOB) B MupoBoM oke- 
ane (25,18), 

B utore yKa3aHHbIX HCCJIeOBaHHM KOHCTATUpyeTCA JOBOJIbHO paBHOMepHoe 
MpocrpaHcTBeHHoe pacmpesesieHve ypaHa B OKeaHax. CpeqHAA KOHILeHTpallHA 
ypaHa B OKeaHHueCKOH Boe OMeHHBaeTCH paBHOH 2,7 -10~° r/m (8) umn (2-+ 
+1) -10-° r/x (13). B Boye mpHOpexkHbIX y4YaCTKOB OK€aHOB H BHYTPeHHUX MOpeli 
KOHIGHTPpallua YpaHa MO?KET HMETb CYLICCTBEHHbIC OTKJIOHCHHA OT yKa3aHHbIX 
CpeHUX BeIHUHH B TY HIM Apyryro cropony (("1,13,"4) uw ap.). 

YHUKAaJIbHbIM BOJOCMOM Cpe 3HaUHTeJIbHOrO KOJIMYeCTBa MOpeH, coeH- 
HeHHBIX C MupoBbiM OkeaHoM, ABIseTCH UepHoe Mope. CneunduyeckuMH uepta- 
mu UepHoro MOpa ABJIAIOTCA OrPaHHYeHHbIM BOOOOMeH C OKeaHOM, MOHWKeH- 
Had MHHepamusanna (18,5%) wu 3apaxeHHOCTh cepoBoyopoyom (6—8 Mmul/.1) 
Bcelt BOJHOM TOULM MOpA, UCKmIOUad BepxHve 125—175 m. Moxkuo npesnono- 
XKUTb, YTO B STHX YCOBHAX MPOWCXOMMT BOCCTAHOBJIeHHe PacTBOPeHHOrO B MOp- 
CKHX BOJaX IWeCTHBaJIeCHTHOTO ypaHa JO UYeTbIPeXBaJICHTHOFO COCTOAHUA. ITO 
JOJKHO ObiIO Obl OGYCJIOBHTb AKTHBHYIO CeAMMEHTAILHIO ypaHa, H3MeHeHHe KOH- 
WeHTpalluH ypaHa Mo ryyOuHe MOpA UT. J. 

Yka3aHHble BOMPOCh MpPHBJIeKIH Halle BHHMaHHe K UYepHomy Mop ele 
B 1951 r., Korya yasocb NOyYHTb NepBble CBeJCHHA NO KOHILeHTPalluu ypaHa 
B Hem (!4), 

Jlerom 1958 r. HamMM ObluIH MOyYeHb! Ooslee NOJHbIe WaHHble MO pacmpeye- 
JIeHHIO ypaHa B WeHTpasbHOH mM 3anaqHoH yacrax UepHoro mops (ra6a. 1). 

YpaH ompeesAvicd JOMMHECIeCHTHBIM MeToxoM (™4) #3 OObemMoB 0,3—1 J. 
Tounoctb aHamu3sa +20%. 

’ Jlannpie Ta6. | mo3BOAIOT CleaTb CJeAyIOULHe BbIBOJEI: : 

1. Konuentpallua ypaHa B HCCJIeqOBaHHbIX MpoOax BOA U3MeHHeTCH B Tpe- 
nenax ot 1,5 -10~§ no 2,8 -10~§ r/a. 

2. Yka3aHHple KOse6aHHA OTMeUaIOTCA KaK M10 NOBEPXHOCTH, TaK H MO ry- 
OnHe. 

3aKOHOMepHOCTeli H3MCHCHHA KOHIeHTpallun ypaha He HaOstoxaeTca. Cue- 
JOBATebHO, BOCCTAHOBHTe/IbHad OOCTaHOBKa, cnellupuyHan Wiad Box UepxHoro 
Mops c rmyOuHp! 125—175 M, He OKasbIBaeT BIMAHUA Ha pacnpeesieHve KOH- 
UeHTpallun ypaHa. 
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Ta6amuna iif 


a rf nie ee 
Q ae ae : S “Koo HHAaTHI e aes od 8 od 
E Koopyaunatyl | $ ee 23 as s oopyz é Bre ae ag 
> 3 ee) ie) ea sf = at Ce) a 
x —| = = =o. Zoe || m = =O sal 
o is Ba Sa DSS, a Ss Ra ea) ~ il 
& 10 = =. Ye} =f & 10 =. eB of 
Se PX PREP eS ee NE Ri ioe eee eee ee 
2 ca | ae este At et |e Si || ais Ge Ses 
‘0174 | 43°44,8"| 36°35’ | 2137 | 24 VIII 0 21 0180) 46°25’ |31°14,8’ 19 | 141X 0 1,8 
000 1,9 16 1,8 
000 2A 0181] 45°47’ | 31°20’ — | 141X A 
0173 | 43°32’ | 34°30’ | 2193 | 26 VIl1 0 od F 
0174 | 43°28’ | 33°40’ | 2181 | 21X 0 2,0 |} 0182} 45°58’ | 30°53’ 20 } 1441X 0 i 
1000 1,9 |} 04183} 45°44’ | 30°36’ — | 151X 0 1,6 
. 2000 4 4 0187} 45°20’ | 29°49’ 49 | 145 1X a ie 
0175 | 42°46’ | 30°48’ | 2157 | 71 0 js ; 
100 2,2 || 0188} 45°20’ | 29°52’ — | 151X 0 135 
150 2,0 20 1,5 
200 1,7 |} 04189] 45°20’ | 29°56’ 26 | 15 1X 0 1,8 
300 2,0 22 1,6 
1000 1,5 |) 0190) 45°48’ | 30°13” 29 } 1451X 0 2,0 
0176 |44°40’ | 29°06’ | 1119 | 8 1X 0 De 26 1a 
: 100 1,9 || 04191] 45°42’ [31°20 _ _ 0 1,7) 
150 1,8 56 i) 
200 2,2 || 0192) 45°05’ | 32°55’ — _ 0 pe) 
300 2,4 80 1,8 
1000 2,3 || 0194} 44°10’ | 33°09’ 1860 | 18 1X 0 1,9 
M177 | 44°16,3’| 29°41’ 50 8 1X 0 2,1 100 2,0 
40 2,0 150 2,2 
10179 | 43°23’ | 30°02’ | 1276 | 9IX 0 2,8 200 2,0) 
100 2,2 300 1,8 
150 1,9 1000 1,5} 
200 1,9 1850 2,4 | 
300 159 ; 
1000 1,8 ; 
1250 dic { 53 npo6n 


CpeqHAA B3BeLIeHHaA KOHIeHTpalludA ypaHa WIA OOcieqOBaHHOH yacTH Uep: 
HOFO MOPS, MO NpHGJIHKeHHbIM BHIUHCIeHHAM, paBHa (2,0--0,3)- 107° r/n. Ya 
3aHHOe 3HaueHHe, C YYeCTOM TOUHOCTH H3MepeHHA, MpHOMxKaeTCA K CpeqHHN 
3Hav€HHAM KOHIUeHTpalluu ypaHa, OTMeyeHHBIM 2uia Muposoro okeana. [lonu 
*KeHHe KOHIUECHTpalluuH ypaHa B UepHom mope He mpespimaeT 30—35%, B TK 
BpeMA KaK MOH KeHHe MUHepamusalnH 54% oT cpeqHero 3HayeHHA Ja OxeaHa 
ITO OTKJIOHEHHE OT NPONOPILMOHAaJIbHOCTH OObACHACTCA Pe3KO OTJIMUHbIM OT MOD: 
CKOFO COOTHOWeHHeM COJepxKaHHA ypaHa H MHMHepasM3allMv B BOJe pek, BNa- 
Jjaroulux B UepHoe mope. Tak, HalpHMep, KOHIeHTpallua ypaHa B Bose Jlynag. 
Jluecrpa, J[yenpa u Jlona 6143 ycTbaA paBHa cooTBeTcTBeHHO (B 107° r/m) 
0,65—2,2; 1; 1,7; 3,3, a MuHepanH3allua H3MeHAeTCA B Ipememax 0,3—0,5 r/J 
(#4). W3 storo cmeqyeT, YTO peKH, BNagaroulve B UepHoe Mope, pesKO NOHH2KarO 
MHHepaJIH3allWiO MOPCKHX BO, HO HeCMOCOOHbI CYyIeCTBeHHO M3MeCHHTb KOH: 
WeHTpalluio ypaHa B HHX. | 

PaOota BbINoIHeHa B MaOopaTopun ust.-Kopp. AH CCCP UW. E. Crapuxa, 
KOTOPOMY AaBTOPbI MIPHHOCAT OularofapHOCcTb 3a BHAMAaHHe HM HHTepec K pacoTe. 


Tloctynusio 
22 VIII 1959 
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IIOYBOBE JEHHE 


P. X. AMJMHAH 


PAAMOABTOFPA®HPOBAHHE MOYUBEHHOPO MPOSHJIA 
MPH W3Y4EHHH NEPEABHW)KEHUA SOCHATOB B NOUBAX 


(1 pedcmaenero axademuxom H. B. Tiopuxeim 26 I 1960) 


Beakaa Mousa ciocoO“a M0-pa3sHOMy pearMpoBaTb Ha BHeCeHHe B Hee yJ06- 
eHHH. ITO 3aBHCHT HE TOJIbKO OT MPHpPOAb MOPMOTUTeMbHOL CHOCOOHOCTH MOUs, 
OH OT Bua uM opm yAoOpenn. OHH yqoOpenua, Nonagzad B Noupy, JerKo 
OryT MHrpupoBaTb NO MoyBeHHoMy Mpousio; Apyrve, HaoGopor, Mormomarwrca 
a OllpeszeeHHOK riyOuHe M Hagoulro ocTatoTca Tam. K mocuieqHel rpynne or- 
OCATCA BCe PopMbI (ocdaTuHIx yRoOpenui. Tlouwpr oOazaioT pasHooOpasHbiIMu 
POpMaMH MOrsouleHHA PocdarTow, H CpeqM HHX BaxKHOe 3HaveHHe UMeIOT CPocdarTbl 
MOJLYTOPHbIX OKHCJIOB, OCOOCHHO OCHOBHbI€, OTMHUAIOUHeCH HH3KOH pacTBOpH- 
MOCTbIO H, CJIeQOBaTeJIbHO, HHYTORKHOM MOABMKHOCTHIO. OTHMK GhopMamu doc- 
paToB ocoOeHHO OoraTbl KHCJIbIe MOUBbI HallMxX CyOTPpOMMKOB — KpaCHO3eMbI 
H 2KeJITO3eMbI. BeM4uHHa EMKOCTH TormouleHus chocdaToB JIA 3TUX MOUB OYeHb 
BbICOKad: OHA COcTaBsIAeT NpHmMepHo 500—700 mr P.O; Ha 100 r mousst. 
3akOHOMepeH BOIpOC O TOM, MOXKEeT JIM B 9TUX MOUBAX MPOHCXOAUTb Tepe- 
yBu2xKeHHe coctbopa u KakOBO ero 3Ha¥eHHe. Moctop dukcupyercs B MouBe B 
30He efO BHeCeHHA MH 3ajeJIKH — TaKOBO MH€HHe MHOrMX UCCJIeqOBaTeeH. Xo- 
PpOlWMM MOJTBepxKAeHHeM STOO MOJOKeHHA CUYKAT CTalMOHapHO-NoweBble 
uccyleqoBaHua (1), MpoBeeHHble Ha KpaCHO3eMaxX TOM KYyJIbTyYpOH 4aa B ycsO- 
BUAX JVIMTeIbHOrO JelcTBHA (Ooslee 20 meT) BbICOKHX 03 cocaTHEIxX yoOpe- 
Huu. B mH34MeTPH4eCKHX BOaXx 3 PTyOOKHX TOPH3OHTOB KpacHO3eMa He OOHa- 
PyXKeHO JOCTYMHOe JIA OMpefeseHHA KOJMYeCTBO (hoctopa, a OTMeUaeTCA JIM 
HaJIHYHe HHYTOXKHbIX CJleqOB 2TOrO aemMeHTa (7). B zpyrok pa6ote (%) Opio0 
MOKa3aHO, ITO tbocaT-HOH MOKeT YaCTHYHO IIPOXOJUTh CKBO3b arperaTbl Kpac- 
HO3ema pasmepom B 3,0—5,0 mM TObKO pH ObICTpoM dubTpoBanun. Bonpoc 
O MepemBuxKeHuu choctbopa cBxa3aH C MMTaHHeM pacTeHHH, Cc ryOMHOH sayeiKH 
occbaTHBIX yoOpeHuli B NouBy uM Ip. YunTbiBax sTO WM UMpuyaBad Oompllloe 
3HayeHHe MaJIOMY KOJIMYeECTBY MOJBHXKHEIX (OPM ocdaToB, Mbl CTPeMHJIMCb 
MOmoliTH K pellieHHIO 3TOrO BOTIpoca MyTem payMoaBTorpadupoBannAa UpousrsA 
MOYB IPH ero eCTeCTBEHHOM CJIOXKeHHH C MpHMeHeHHemM us0TONa P*?. : 
Pa6ora IpoBoyusacb Ha %KeJITOSCMHBIX MOUBAX, PaSBUTbIX Ha C/laHWaxX Waii- 
Horo copxo3a Jlarompic KpacuogapcKoro Kpas. M30ron dochopa BHocHJICA 
OMHOKPaTHO C HOBepXHOCTH MOYBbI MOA KpOHy YaHOro KycTa Ha MOUlaqM pas- 
mepom B 30X30 cm B BHxe BonHOrO pactsopa Na,HP”O,. Odulad KOHWeHTpa- 
mua docopa, BHeCeHHOrO Ha yKa3aHHylo Mollayb, cocrapisxeT 3,5 r P.O; 
¢ paguoaktusHoctE1o 800 »Cu. Monmp ombirHon MiomaqK MpousBogqHicA pas 
B JeHb 10 3 vi BOsLI B TeyeHHe 12 Aue. Ilo okoHYaHUM STOrO CpoKa Mog KpoHOH 
qauHOrO KYCTA Obl 3alOX%KeH paspes IpuMepHO Ha rstyOuHe 40 cm. OnHa cTeHKa 
paspesa, OOpallleHHad B CTOPOHY pacTeHHH, OUHMUaMacb JJIMHHbIM HOXKOM, Tepe- 
IBHTaeMbIM B FOPH3OHTAJIbHOM HallpaBJleHHH TaK, YTOOLI He MpoucxogusO Noma 
laHHA UACTHIL MOUB M3 BePXHUX FOPH3OHTOB B HWXKHMe. SaTeM K BEPTHKAJIbHOH, 
cWlerKa YBaKHeCHHOM CTeHKe Paspesa MPUKMaILIBalach PuIbTPOBaNbHaA 6y- 
uara. [Ip JlerkoMm MpwyapauBannn pubTpoBalbHad OyMara MpoOnMTEBaNach 
TOUBeCHHOM Baro, H Ha Hel OCTaBaJICA OTMeYaTOK NPUCTAaBIUUX YaCTHIL NOUBbI 
3 BUNe TOHUAL Mero PaBHOMePpHOrO CyIOA C TlaqKOM MOBepXHOCTHW. Beto 3Ty 
oMep alo MOXKHO MHOTOKpaTHO MOBTOPATb, OUMUat yKasaHHy!o CTeHKy pas- 


13 JAH, r. 132, Ne 6 {413 


pesa H (uKCHpys OYarH akTHBHOCTH P*” Ha HOBBIX COAX NOUBBI (pHJIbTpOBad } 
Hoi Gymaroli. IIpu sto MeToguKe *ubTpoBalbuy!o Oymary mMocwe BbIC YIN} 
BaHHs Ha BO3yXe MomellaloT B KacceTy H IpH MOMOM[H YYBCTBHTeJIbHBIX PeH’) 
Te@HOBCKUX MJIeHOK CHUMAIOT palMoaBTorpah. | 
Paguoaprorpad moKa3biBaeT MepesBuxKeHHe cpociopa Mo BCemy pox) 
*KeITOSEMHBIX TOuB. Dociop pacipocrpaHsAeTca He PaBHOMePHO MO MpoduuJic) 
a pacipefeiserca ouaré! 


: ets Wee é mu. Hagunas c nopepXHCc) 
ns : © icna | mag eto CTH MH JO rayOuHb! OKOM') 

: oe 3 cM OH CBA3bIBaeTC!! 
cma6o. Han6omee CHUB} 
Hoe HaKOMJIeHHe TIpOHct 


et 


THBHOCTH, CBA3bIBaeTCS! 
80 — 90%  BHeceHHOrC 
pocopa. PayuoakTus' 


cocTaBJIAeT B CpeHev 
1100 umn/muH Ha O,3r no 
BbI. C rury6uHoH payuoak- 
THBHOCTb CHJIbHO YMeHb- 
waetcx. B  ycuoBHAx 
Hallero OMNbITa, CyA 10 
paguoastorpady, pe 
MHIpHpoBal JO rayOuHbI 
28 cM. STO 3HauHT, ITO 
HeECMOTPpA Ha y3knHe mpe- 
Ji€JIbl H3MCHEHHA ~COOTHO- 
menus SiO, K R.Os3 B 
TOUBCHHBIX  KOJIMONMAX 
*KeTosemop «(2,5 ANA 
BePpXHUX TOPH3OHTOB, a 
JIA HYKHUX Oolee y3KOe) 
M Ha HaIMYNe AKTHBHBIX 
opm Alu Fe, cnoco6- 
Puc. 1. Paguoastorpatbuyeckoe uz06paxkenue murpauun P82 HbIX CBA3bIBaTb (pocdop, 
TO Mpoduito x%eJITOSeMHBIX MOYB Nok waliHOH nwiantaluett nepeyBuxKeHHe mocley- 
Hero 110 MOUBeHHOMY IIpo- 
(puJ1i0 BCe 2xKe MPOHCXOAUT. 
Ilytu u dopmpl nmepeyqBuxKeHua Gocdopa B HWxKHHe TOPHROHTbI MOryT ObITb 
CaMbIMH pa3JIMGHbIMM: B BUe O4aroB, BCJIeACTBHe MOKabHOrO pacmpoctpa- 
HeHHA MOMYTOPOOKNCcelt B OUBe; B POPMe OYEHb TOHKOMCMepCHbIX KOJIWION OB 
C JMaMeTpoM uaCTH, OM3KHM K HWKHeM rpanuue; MO xoxy KOpHel u, Ha- 
KOHeL, OHOJIOrH4YeCKHM IyTeM, HallpuMep Yepes KOpHeBble BbI-emeHua (4). 
Ilpu6.1M3HTebHbIMM ToyCyeTaMM ObIIO yCTaHOBIeHO, YTO KOHWeHTPalna 
MurpHpoBanHoro P** Ha rryOuHe HuxKe 10 Cm cocTaBiAeT OKOMO 2—3 mr P.O; 
Ha 100 r nousnl. Stor docdop, NO-BHAMMOMY, CJIYXKHJI HCTOUHHKOM TMTaHHA 
yalHHOro pacTeHHaA B MepHoy MOCTaHOBKH ONbiTa. Kak NOKa3bIBalOT MpMBOAMMbIe 
HWDOKe JaHHble, HaWOOJIee CHJIbHOe NoctyneHHe P*? oTMeuaeTCA B KOPHEBBIX BO- 
jlocKaX H B H@XKHBIX NO6erax vaHHOrO pacTeHua (payqwOaKTHBHOCTL B UMN/MuH 
Ha 0,1 r cyxoro BeulecTBa): 
Kopuespie BosiocKH 2095 Creo 724 Quen (HexKHBIe M0- 
CrepxKHeBble KOpHH 427 Orpy6epmve JMcTbA =. 847 Oeru c mHcTbLamu) 3076 
Ecum yuecTb, YTO KOpHeBble BOJIOCKHM OTOOPaHbI H3 NOUBHI Ha rayOune 15— 
25 CM, T. €. HHKe MAKCHMAJIbHOM 30HbI HaKOMJeHua cbochatos, TO CraHOBUTCA 
OYeBHHbIM TpOMaHOe MpakTHYeCKOe 8HayeHHe B MMTAHMM pacTeHul Tex He- 
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pbx KONMYeCTB Pocopa, KoTOpbie MUTpHpoBaM B Coulee rmy6oKHe ropu- 
DHTbI TOUBBI. IockobKy OCHOBHad Macca KOpPHeBOi CHCTeMbI “aliHDIXx KYCTOB 
4a MOJIHOBO3p aCTHbIX IJlaHTallMAX COCpeqoToueHa Ha rvtyOuHe 10—30 cm TouBH, 
0, OYEBHIHO, TIaBHbIM HCTOUHMKOM IIMTaHHA STHM 9JIEMeCHTOM CJly2XKHT MHIpH- 
joBaBuiuH docdop. Bonee toro, 6e3 nepenBuxeHuA hocibopa B HWKeeKallHe 
OPH30HTbI, XOTA Obl HU B MaJIOH KOHICHTPalluu, HOPMatbHOe MMTaHHe yaiiHOrO 
lycTa HucKNOYaeTCA. ITO OcObeHHO ACHO, ECM MMETb B BULLY, YTO Pocharubie 
MHepaJbHble yOOPpeHuA BHOCATCA B NouBy Ha rayOuHy He Oonee 10—15 cm, 
i MHOrya MH Bbile. Manoe KomMYeCTBO MUrpupoBaHHoro (ocopa B HUKeexKAa- 
HIMX TOPH30HTaxX He ABJIAeTCH NOCTOAHHOH BesMUMHOH. Ero KOHIeHTpalua 
I€NPEPbIBHO MeHAeTCA MO Mepe yCBOeHHA paCTeHHAMH. 

Emme Koccopuy (°), a 3arem Jlomontosny (°) u yp. OMbITHEIM yTem ycTaHo- 
BHJIM, UTO KOPHH pacTeHH CMOCOOHBI NOTH HallesO H3BJIeKaTb H3 pacTBopa 
HMYTORHOe KOMMYeCTBO dochopa. Bcraer Bompoc 06 ucTrouHHKe MonosHeHUA 
MONBMXKHOTO (MurpHpytoulero) docetbopa B HMxKeNexKalluxX  TropHsonTax. Kak 
HHO, TAKUM HCTOUHHKOM MOXeT ObITb BaOBOK ctboctpop, OCOGeHHO B BepXHUX 
POPH30HTaX TOUB, HaKOIJIeHHbIN B pesybTaTe MOUBOOCOpas0BaHNA WH UCKyCcT- 
SeHHOTO BHECeHHA cbocarublx yRoOpenul. Orcioza culezyer, uTO pH oMpeyenenuu 
DOeclieyeHHOcTH chocopom 4YaiiHOro KyCTa Ha JIMTebHOe BPeMA HAO HCXOAUTb 
KaK W3 KOJIMYeCTBaA NOJBHKHOFO PocHopa, TaK HM H3 BasOBOrO ero COmepxKaHUA 
B loupe. Takve JaHHble IPHBOJATCA HAMM JIA MOUB OMBITHOM JeAHKM (2KeJITO- 
3e€MOM Ha CylaHWax), re U3ydanocb MposzBuxKeHNe cbochatos (BanoBol u HOL- 


: 
BUKHbIN docpop B MuWIMrpammMax P.O, Ha 100 r mous): 


Basoson TloaqRy KH 
I ny6uHa, cM HCXORHBIK MaKCHM. MOJO. 
O—12 130 493 5 
42—25 OM oS 5 
25—40 41 SPAT 3 


IIpexye Bcero 3TH JaHHble YKa3bIBalOT Ha HEKOTOPY!O KOPPeJIATHBHY!IO CBA3b 
M@KLY BaJOBbIM HCXOJIHbIM COJepxKaHHem Gocdopa U NMOABYXKHOH, JIMMOHHO- 
pacrBopumou, ero dopmon. Ilo mMepe yMeHbueHuA C ryOMHOH KOWMUeCTBA HC- 
XOJHOrO BaNOBOTO (ocopa yMeHblUlaeTca WH COJep%KaHHe NOABMXKHOrO cocopa. 
Kosmuectso noceqHero B 10—14 pa3 Menbilie UCXOHOrO BaJIOBOrO COepKaHUA. 
Ilpu TakoM COOTHOIMIeHHUM yKa3aHHbIxX (opm docdopa B MouBe Ha YaHHbIX Ww1aH- 
TallHAX MPOMbIMJIeHHOTO 3Ha4YeHHA B TeYeHHe HeECKOJIbKUX JIeT MOMY4atOT BBICO- 
ke ypoxal, HW waliHbIHM KYCT He I1pOABAeT MPH3HakoB ~ocdaTHoro rowoy,aHns. 
Kak BHHO H3 TeX Ke WHPpOBbIX TaHHbIX, BalOBOe COMepxKaHNe ocdopa B UC- 
xoyHOH TouBe B 4—12 pa3 MeHbllle TOTO KOMYeCTBAa, KOTOPOe OHA MOKET MaK- 
CHMAaJIbHO TOrMouLaTb. ITO 3HayHT, UTO Ha MOUBAaX, JaJleKUX OT HacbIllleHuA, BCe 
*Ke MpospuxKeHue cbocdaToB 10 MOYBeHHOMY MpodusiO B HUCXOAMeM HalpaB- 
JIGHHM, KaK 9TO MOKa3aHoO, uMeeT MecTO. Kpome Toro, cojepxKaHve NOABHXKHOLO, 
JMMOHHOpactBopumoro, docopa B HHXKHHX TOPH3OHTaX 9STHX NMOUB OUeHb 
61M3KO K TOMY KOJMYeCTBY, KOTOPOe MUrpupyer H3 BePpXHAX FOPH3OHTOB, UTO 
TaKKe YKasblBaeT Ha OOMbLULYIO pONb MOCJeq@HerO B NHMTAHHM YaiHOrO pacTeHuA. 
Takum 06pa30M, pH MpaBusIbHOH OWeHKe MoOTpeOHOcTu yaHorO KycrTa B (poc- 
(bope CuleqyeT YYHTHIBATh NOLBHXKHbIM (bocpop He TOKO B BepXHeM FOpH30HTe, 
WJIM «aXOTHOM CJI0e» TOYBbI, KaK 9TO TIPHHATO JIA OOJbUIMHCTBA OHOJIETHUX 
KYJIbTYp, HO, YTO OCOGeHHO BaXKHO, TakxKe H B HMKHUX FOPH30HTAX. 

Tlousenupii uuctutyr um. B. B. Jloxyyaepa Toerynuno 
Axayemuu Hayk CCCP Wl JW 
HUTHPOBAHHASA JIMTEPATYPA 


17.C. Lyrumsuan, Broan.’ Uucr. yaa u cy6rponuy. kyspryp, Ne 3 (1958). 
2M. K. Lapaceaua, Kpacnosemupe u nossomucrie nouspt Ppysuu u ux ucnoAb3oBaHHe 
nog cyOTponuyeckue KybTypbI, Maxapagse— Anaceyan, 1949. ? A. B. Coxoaos, T. U. 
Kopuuk a4, Ioupopegenue, Ne 10 (1948). 4P.X. Ah quHn «4, B xu. Pusuonorna pact., 
Arpoxumus, Tloupopegenve, Tp. Bcecoio3H. HayuHo-TexHuy. KoHdep. No MpHMeHeHHI0 pasHo- 
AKTUBHBIX HM CTAOHMbHBIX H3OTOMOB HM H3/IyYeHU B HapodH. xo3. uv HayKe, M3n. AH CCCP, 1958, 
erp. 251. 5T1.C.Koccosuy, KypH. OMbiTHoH arpoH., 10 (1909). ILoMouHTOoO- 
Buu, Tp. Hayun. uncr. yqoOpennli, B. 52, 1928. 
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Woxrnagnn Akangemun nayx CCCP 
1960. Tom 132, Ni 6 


I AJIEOHTOJIOTHA 


A. K. BEKYA 


CBOEOBPA3HAS HCKONAEMAS JICWIAIb H3 NJIEMCTOWEHA 
-AXAJIKAJIAKM (fOr PPY3HH) 


([]pedcmaeaeno axademuxom K. H. Camnaeesoim 29 I 1960) 


B HeaBHo olyOMKOBaHHON craTbe (1), NOCBAILeHHOM axaskalakcKol day- 
He HWKHeIJIeHCTOWEHOBbIX MJIEKONMTAaOlUX, Hapany c Equus cf. sussenbornen- 
SiS MbI YNOMAHYJIM WM Apyryto, He Nogyatollyioca TOUHOMY oMpeyesdeHuio copMy 
Equus, lpeicraBuieHHy!0 B Halle KOJIJIeKIMM OTIeIbHbIMM (parMeHTaMH KO- 
‘cTeH KOHeYHOCTeH. OHaKO HOBelilIMe paCKOMKH JOCTaBHJIH JOBOJbHO 3HauH- 
TeJIbHBIM MaTepHasl NO STOM UCKOMaeMOl sOWIaqH, CBUeTeIbCTBYIOMIMH 06 ee 
NOpasHTebHOM cBOeoOpa3sHH. Huxke MpHBORUTCA KpaTKOe OMMCaHHe OCTATKOB 
9TOH @OpMbI, OTHOCHMOH HaMM K OCOOoMy, HOoBoMy, Buy Equus, u qelaercx 
HOMbITKa BbIACHHTb e€€ CHCTeEMATHYeCKOe MOOKeHHE. 


Equus: hip parionoides sp. n- 
Puc. 1—3 


MectToHaxoxgeune. r. Axankanaku (or Tpys3uu), mecrHoctb 
AMMpaHucnTa. 

Teonmoruueckuh BO3pacrT. Husb nuelcrouena. | 

Di ast:6 Dp . Mea’ J. @MparmeHT JieBOH BepXHeH YesOCTH C xXOpoulo 
COXpaHMBIUMMUucA 4 CpefHecTepTbIMH KOpeHHbIMH 3yOamn (P* — M$), nos- 
HBIM pA cpefHe- WIM CHIbHOCTep- 
TIX HHXKHHX KOPeHHbIX 3YO60B 
(P,—M,), H€CKOJIbKO H30JIMPpOBaHHbIX 
HWKHHX KOPeCHHbIX 3YO0B, JBa JH- 
CTaJIbHBIX oOTeIa MeTalloqueB Hu 
OJMH lpaBblh acTparaJ. 

THIWHYHRHA IKZEMNAAP. 
Psy HWKHHX MOCTOAHHbIX KOPeHHbIX 
3y6oB (KoIekuHA Muctutyta naJeo- 
6uonorn“ AH Tpys3CCP, Ne 99). . oe ae 

Jiu aruos. OrnocuTeibHO MeJIKHH WH BeCbMa CBOeOOpa3HbIt NpescTaBu- 

Teib Equus, xapakTepu3yloulHlica HamMuMeM Ha BepXHUX KOpeHHEIX 3y6ax 
HCKJIOUMTeIbHO KOPOTKOFO MpOTOKOHA, a Ha MOCTOAHHBIX HH2KHUX KOPeHHbIX — 
NapacTuusa, 9KTOCTHIMAA HM PHMOCTHIN LA. . 

OnmucaHue H cpaBHeHHe. BepxHune KOpeHHHeE 
3 y On. Pa3mepbi 3y60B cpeyHue, OM3KMe K TAKOBbIM y MeJIKOH dopmpl E. ste- 
nonis (Ta6n. 1). SManeBbil cro TOHKHH, CHJIbHOCKMaquaTbIH. OOpamjaeT Ha 
ceOA BHHMA@HHe MCKJIOYMTeMbHO KOPOTKHH JA pezcTasuTeseu] Equus nporo- 
KoH (Ta6u. 1, puc. 1). XapaxTepHa u copma ero. Ha npemonspax on oOueHb 
WWMpOKHH, TpalemmesuzHbi. Ilepequaa cCTeHKa MpoOTOKOHa He3HayNTeJbHO 
BBICTYIaeT OT COCMHUTeIbHOFO MOCTHKAa Blepen, a Ha M' ona NepnenzuKyApHa 
K TpoqoubHoH ocu 3y6a. Ha Bcex 3yO6ax BHYTPeHHAA CTeHKa NpOTOKOHAa Mps- 
Mas. MesocTuJib IpHTyMeH, HO He pa3zBoeH. XOPOwWO BbIPaKeHHbI PHNOKOH 
ykasleKO BbIHeCeH BO BHYTPb HM OTJeJeH OT MPOMeXYTOYHOH sOMacTH BbIeMKOM. 
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Puc. 1. Bepxuue kopenuuie 3y6n1 (P*— M3) 
E. hipparionoides 


Ilnopa xopomio pasBuTa Ha BCeX 3yOax, HO B OCOGeHHOCTH Ha P4, rye oHa NOUT \ 
NOXOAUT JO YpOBHA BHYTPeHHerO KpaA NpOTOKOHAa. 


TlocrosHHble BepXHHe KOpeHHble 3yObI 


Es stenonis E. hidruntinus 


ES hippario- major, typicus E. quagga 
IIpomeppt u wHAeKcwt * noides, Xonppt (m0 (no Ilrenuny boehmi 
AxasKawaku | [pomosoii) u Tpomosoii) | (10 Ppomosoii 
JlnmuuHa paga M 81,9 95 — 66—69 
Tisnmua 29,4 30—34 ZOO D 23—25,5 
p4 [Uupuna 28,7 30 =Car oe PSE PR) 24,5—26 
JlmuHa mporoKoua 6,8 10,5—12 AAS 9,5—1255 
VWupekc JVIMHbI MpoToKoHa K 
WuuHe 3y6a Ua ffi 33,0—36,4 44; 31,4 44 ,3—5 4 
Jiauna 25a 31—34 PES Pi) 20—23 | 
[lupuna 26 ,2 27—33 PEO) 24—25 
M1< Ji nuHa mpoToKoHa 6,0 9,5—12 8, 6,0 8—12 
Vufekc JJIMHbI 1poToKOHa K 
WuuHe 3y6a 208 2839), 7 SRO tNZO AO 4051 ae 
Tianna PALE 29 ,5—32 TES 24—23 
[lupuua On 28—31 22ROe 23 ,5—24 
M?¢ JinmHa mporoKoua 15 40—12 9,6 40—13,5 
Muyekc JIMHbI MpoToKoHa kK 
yuidHe 3y6a Pals Th 33,9—38,7 |39,1; ca. 40 47—64,3 
Janna Dore ca. 82—33 De 22 21—25 
Ulupuua Dee 23—25 22520 20, 5—22mes 
M?{ Jina mporoKona 9,5 10 ROS al ‘Goes 
Vyjekc JJMHbI MpoTOKOHa K 
asmMHe 3y6a Sono 30,3 ZA OO) 52—64,3 


* Siecb H B Ta6. 2 BCe MpoMepbl aHbI B MMVJIIMMeTpaXx. 


Ta6auna 26 


TlocrosHHble HHXKHHE KOpeHHbIe 3yOnl 


E. hippa- E. steno- E. hidruntinus,| p, quagga 
Tinevenu tr eaactt rlonoides, | "Xonpu (nis typicus|| EBpona | qboebialag 

qlaky (no Tpo- Vitranua | (no Uirenuny Bod) 

MOBOH) u ['pomoBoit) 

Jinuna Bcero 3y6Horo pana ~193 — — — 140—154 
TlauHa paga P 98,5 — — -— 69—82 
Jinuua paga M ca. 95 95 — 72—713 
P, { Hauya - SO t — — 27—30 26—29 
[Uupuna 16,9 — — 13,5—14 13—15 

Ps { Jiauua 32 — 25—26 ,5 22—24 
Idupuna 1S of i o4-94| 141639 "10,5 4g 
P, { Usama 30,2 32,9 29,0—26,5 | 21—23,5 
Iupnua 19 241 14—15,5 | 146—17,5 

My { Uauna 29,5 29,9 23—30,5 22—24 21—22 
Iupuna 19 20 — 14 14—18,5 

Me { Tauua 28 ,8 BS 23—32 | 23,5—25 20—22 
(upuna eff 19,5 — 13—14 14—17 

Mg Aamua 37 36,5 27—32 | 24,5—27,5 | 24—27 
Ilupuua Caen — — 114—12 12—14,5 

Sy6xo# (MomspHo-npemosspubiit) 

HHyeKc (3: 2). 95,4 — 82,7—90 — 89—104,3 
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HuKxHHe KOpeHHBIe 3yOun (pue. 2). Jpofnaa neria Tuna 
. Stenonis, C CHMMeTPHUHBIMM JOMacTaMH M ruryOoKOl uM OcTpol V-oOpasHoit 
SIeEMKOW MeXKLy HAMM. HapyxkKHasd JOMHKa Ha MOJIAPAaXx ryOOKO BXOJUT B Wel- 
ly ABOMHOK Met. Dopma s3aqHeli BHYTPpeHHeli JOJIMHKH CBOMM BbITAHYTbIM 
_OTOPHYTHIM BOBHYTPpb lepeHHM KOHIIOM HallOMMHaeT TY %Ke OMMHKY y Hip- 
gation. OcoOeHHO MHTepecHoO TO, UTO Ha BCeX MOCTOAHHbIX KOPeHHbIX 3yOax, 3a 
i P,, MMeeTca xXopo- 


HNO pa3BHTbIM WapacTusuk UH 
i UNMapHOHOBaA CKJIayiKa HW OTHO- 
IMTeIbHO MeHee PasBUTbI, HO BCe 


WKe OTUETJIHBO BbIpaxKeHHbIit THMO- 

TMM, (puc. 2). Ha HeKOTOpbIX Puc. 2. Tocrosuupe HmKHNe KOpeHHEIe 3yObI 
OApPaX XOPOIUO BLIPaKeH Takxe (Ps — Me) E. hipparionoides 
PKTOCTHJIM, pacilOJlOKeHHbIH B 

HapyxXHOH jommMHKe (pwc. 3). Ha Ms; Hameyaerca pas—BoeHve TaoHHya. 
Hwxnwe KOHIbI MeTalloqueB HM acTparad He OOHapyxKuBaloT apXxavuecKux 
HepT, pHOM2KAaACch NO OCHOBHBIM NIpH3HakaM (ca6oe pasBuTHve HaCyCTaBHbIXx 
yr pOB HAXKHUX OTACOB MeTAallO{veB, 3HadHTeIbHOe HABMCaHMe rpeOueli acrpa- 
aja VW Ip.) Jaxke Oovbille K COBPpeMeHHOH JOWIAaIM, YeM K CTeEHOHQBOM uM 310CeH- 
OOpHCKOH JIOwiayu. 

CoBokyMHOCTb TaKHX OCOOeHHOCTeH, KaK BeCbMa KOPOTKHH MpOTOKOH, Ha- 
JIMuve Ha MOCTOAHHbIX HH2KHEKOPeCHHBIX 3yOaxX OOaBOUHbIX 3JIEMCHTOB, OCO- 
OeHHO TapacTusMga M 9KTOCTHIMAa, pesKO OT MMUAaeT 
aXaJIKaJlaKCKY!IO JIOW ab OT BCeX H3BeECTHbIX HaM Mpel- 
cTaButeeh poza Equus. 

Cpequ 93THX ocoOeHHOCTeli CaMbIM MpHMeuaTesb- 
HBIM SABJIA€TCA, KOHEYHO, HaHYHe Ha NMOCTOAHHBIX 
HW2KHUX KOPeHHEIX 3y6axX OOaBOUHLIX 3JIEMeHTOB, 
OTCYTCTBYIOWHX He TOJbKO y MpelcTaBuTesleH Hau6o- 
Jiee apxXawueckux dopm Equus, HO Hw y oOulenpH- 
3HAHHbIX HelMOCpeJCTBeHHEIX MpeqKOB 92TOFO poxa — 
Pliohippus u Plesippus. Kak y nauonexosoi Pliohip- 
pus, Tak u y Ooslee osyHeH Plesippus, nouTH ToxyAe- 
CTBeHHOH eBponeltcKkoh E. stenonis, MapacTtumuy u 
Puc. 3. M3 E. hippario- THMOCTHIM HMeIOTCA TOJIbKO Ha MOJIOUHBIX 3yOax, a 
Noides. a — xeBaTeIb- 3KTOCTUIM MomHocTbio oTcyTcTByerT (7, *). Bce 9TH Jo- 
Hai MoBepxHocTb, O — 6GapoyHble 9JIEMeHTI UACTO BCTPeyalOTCA JIMIIb Ha MOIOU- 

rola ama HbIX HM MOCTOAHHbIX HH2KHUXX KOPeCHHbIX 3yOax y run- 

TapHoHos (7, °). 

Dru OCOOeHHOCTH Kak ObI COMM KAIOT AXAIKaaKCKy}0 (PopMy C rMNNapvHoHoM, 
OT KOTOPOFO OHA, OMHAKO, CHJIbHO OTMM4AeTCA N10 PAY CTEHOHOBLIX HW KaOaIONT- 
HbIX IIpH3HaKOB (POpMa MpOTOKOHA HM BHIEMKM JBOMHOM Mer, Cnadocknaqya- 
Tad 2Majlb BEPXHHX KOPeHHbIX 3yOOB, a Take C1a60e PasBUTHe Ha|cyCTaBHbIx 
OyrpoB Ha MeTONOAUAX HM p.). ot 

Becbma cyulecTBeHHb! TakxKe oTMUHA OT Hippotigris u Asinus, y KOTOpBIXx 
JOMOIHHTeIbHbIC SJIEMCHTLI Pa3BHTbI TOJIbKO HA MOJIOUHBIX HW KHEKOPeCHHBIX 
ByOax (7°), : 

IIpumMevatesbHo, 4TO aXaliKalakCKad HMKHeMJeHCTOWeHOBAaA J10Wayb M0 
PAY MpusHakoB (6osee KOPOTKHH, YeM Y CTeEHOHOBOH JOWIayM, NPOTOKOH, IpH- 
CYTCTBHe Ha HW2KHUX MOCTOAHHEIX KOPeHHBbIX 3yOax MapacTHMya HW SKTOCTH- 
mujja HW kp.) MpHMuTHBHee caMoro apXaM4HOrO Equus, BepXHelJIMOlWeHOBOrO 
E. stenonis, mpeqlomaraemoro Mpeqka BCeX YeTBeEPTHYHbIX H COBPCMCHHbIX 
okBuy Eppasuu (*). [ostomy TpyqHo gonycrutTb, Toop E. hipparionoides 
Mor mpousolTu or E. stenonis. Bmecte c TeM, efBa JIM MOXKeT PacCMaTPUBAaTbCA 
MpeqKOM aXamKalaKkCKOM JOWay M THMMapHoH, C KOTOpbIM Hallly hopmy COWIH- 
KaeT JIMMIb HasIMuHe NOOABOUHBIX 9JIEMEHTOB Ha MOCTOAHHDIX HHKHUX KOPCHHBIX 
3y6ax. Her comMHeHHA, 4TO E. hipparionoides 3aHumaer oco6oe MouloxeHHe 
cpemqM MWuleHCTOMeHOBLIX MpescraBuTeseH Equus, ykasbipai Ha CyllleCcTBOBaHHe 
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B 3aKaBKa3be KaKOH-TO OCOOOM BeTBH HMXKHEYETBEPTHYHHIX OWMAael, BeXYyuUle | 
HavaJlO OT HeH3BeCTHbIX HaM JO CHX NOp (OpM, BO3MOXKHO OH3KUX K E. ste 
nonis, HO OTJH4AaIOULMXCA OT NOcseqHeH MPHCyTCTBHeEM HeKOTOPHIX PMINMapHoHc|) 
BbIX epT. 

Hasmume Tako apxawuecKolt u cBoeoOpa3sHoH dbopmbl Equus B HM xKHe)l, 
nuielicToweHe I py3uuv, BepOATHO, CBA3aHO C KOHCEpBaTHBHOCTHIO OOCTAHOBKH Hi | 
HeKOTOpOH 300reorpaduyecKoH OOocOOsIeHHOCTbIO 3akaBKa3bA B KOHIe MJIAC| 
weHa WH B Havase MievcroueHa. | 


VUuctutyT naleoOvovliornu Tloctynuso 
Axkajemuu Hayk [py3sCCP 27 I 1960 


IMTHPOBAHHAA JIUNTEPATYPA 


1A, K.Bexy a, JAH, 127, No 1 (1959). * B. U.P pomosa, Tp. Ianeontom. unct} 
AH CCCP, 17, 8. 2 (1949). *% B. WH. lpomosa, Tp. Maneouton. unct. AH CCCP, s. 20) 
67 (1949). *M. Boule, Bull. Soc. geol. France, 3, 27 (1899). 5 E.C.N. Van Hoe} 
pen, Paleont. Navars. Nasion. Mus. Bloemfontein, 2, pt. 3 (1932) ® H. Stehlin| 
P. Grazziosi, Mem. Soc. Pal. Suisse, 16 (1935). | 
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Jloxnxann AkaweMuun nayk CCCP 
1960. Tom 132, Ni 6 


ITAA EOHTOJOIH A 


C. B. HY)KHOB 


CTPOMATOJIMTbI MOSHEXMOKEMBPHMCKUX HW KEMBPHACKUX 
OTJIOQKKEHHH BOCTOUHDIX CKJIOHOB AJIAHCKOLO LIMTA 


(ITpedcmaéaeno axademuxom H. C. Ilamcxum 29 I 1960) 


B Teyenve 1957—1959 rr. aBropom G6pimu MocMoHHO OTOOpaHbI u U3y4eHbI 
'B MIpHUWIM@owKax WM MpO3spayHbIX OPHeHTHPOBaHHbIX WyMdaxX CTPOMATOJHTHI U3. 
‘MOsqjHeqOKeMOpHlicKHX HM KeMOpHHCKMX OTJIOXKeHHH BOCTOUHBIX CKIOHOB AsjaH- 
ckoro miMTa (Gaccein pp. Yuyp u Maa). IIpu padote Hay MaTepvasom OCHOBHOe 
BHHMaHHe YJeJIAJIOCb CTOMOUATbIM CTPOMATOJIMTOBbIM TOCTpOuKaM, KOTOpbIe 
‘XapakTepu3yioTca OOJbUIOH YeTKOCTHIO JM arHOCTHYeCKHX MpH3HaKOB HM OONaalor, 
Tio WaHHpim H. K. KopowioK, HaMeuatolllelicd H3MeHUHBOCTbIO BO BpeMeHH (3). 
_ B wacTosllee BpeMA MOXKHO JOCTATOUHO ONpeseJIeHHO TOBOPHTb O Tpex OCc- 
HOBHBIX H psAe JOMONHUTeIbHbIX MpM3HAKOB CTOMOUATHIX CTPOMATOJINTOB. 
K OCHOBHBIM IpH3HaKaM OTHOCATCH Culenyroulue: 1) xapakTep BbINyKsIOCTH 9J1e- 
MeHTAPHBIX HacOeHHH (MOcKHe, MONOTOBbINykKsible, CcbepHuecKHe, KOHMYeCKHe,,. 
O6oKaIOBHHbIe HT. J.); 2) CTeMeHb BbINYKJIOCTH 3JIEMCHTAPHbIX HacloeHul (OT- 
HOWeCHHA BeJIMYHH Pa3MaxXa APOK UH BbICOTHI BbINYKJIOCTH IJICEMCHTAPHbIX HacJloe- 
Hui); 3) XapakTep OOKOBbIX OrpaHH4YeHHH CTOMONKOB, OOpasyeMHX KpaeBbIMH 
YaCTAMH SJICMCHTaPHbIX HacJIOeHHH. 

B kKauecTBe JOMOJHUTeIbHEIX IIpH3HaKOB paccMaTpuBaloTca: 1) HalMune 
COCJMHUTEIbHBIX MOCTHKOB MeXKY 3QICMCHTAPHbIMH HaCJIOCHHAMH COCeAHHX 
CTOJOHKOB; 2) OTHOCHTeIbHAaA BbIPaXeHHOCTb MEXKCTOJOMKOBOFO MPOCTPaHCTBa; 
3) OTHOCHTeIbHaA YHACMeOBaHHOCTh BBbIMYKJOCTeH SJIEMeHTAPHbIX HacOeHHH; 
4) yucno HW XapakTep ClOeB, OOpasylOlluxX J/IeMeHTapHble HacOeHHaA; 5) MHHe- 
palusaluaA KpaeBbIX WaCTeli SJIeEMeHTAPHbIX HAaCJIOCHHH, COsatolulad MHOrLa 
CBOecOOpasHyl0 «BHYTPeHHIOIO CTCHKY» CTOJIOMKOB. 

V3 uerbipex cepuli (yaHCKaa, yuypcKas, Malickas, yiicKas) Mo3sqHero JOKem- 
6puA BOCTOUHDIX CKOHOB AaHcKoro wnTa (*) WBe CepHu: yaypcKas (roHaMcKax 
WM OMAXTHHCKas CBUTHI) H MalicKad (SHHHHCKaA, a TaK%Ke UWMNAHIMHCKad UW aXaH- 
JIMHCKad CBUTHI) — OXapakTepu3OBaHbI CTPOMATOJIMTOBBIMH MOcTpolikamu. B 6ac- 
celiHe BepXHero TeyeHua p. Max cTpoMaTOJINTbI XAPaKTePH3YIOT OTOMKEeHUA Cpey- 
Hero KeMOpHa. 

CTpoMaTOJMTbI yIypCKOH cepHH MpecTaBJIeHbl B OCHOBHOM CJIOHCTBIMH i, 
B MeHbllel CTeleHH, CTONOUAaTHIMH MocTpokamu. CroOuaTbie MOCTPOMKU CJIO- 
2KCHbI YIVIOULCHHbIMH M ccpepHUeCKUMH 3JIeMeHTaPHbIMM HaCJIOeCHHAMM, OOapaIo- 
IIHMH B OCHOBHOM He3HauHTeJIbHOL CTeleHbio BEIMyKIOCTH. BoKoBoe orpaHuyeHnne 
CFOJIOHKOB — MeuIKO3a3yOpeHHoe, pexKe pBaHOe, UTO ABJIAeCTCA CileQCTBHeM OT- 
CYTCTBHA OOeKaHHA M BICTHIaHHA OOKOBbIX NMOBePXHOCTeH 9/IeMeHTAPHbIMU 
HaCOCHHAMH. OueHb IIMpOKO pacMpocrpaHeHbl COEAMHUTEJIbHbIC MOCTHKH MeXKLy 
9JIEMeCHTAPHBIMH HaCOCHUAMM COCeqHUX CTOMOUKOB. UacTo HaOuloqaeTcA OKPeM- 
HeHHe KPaeBbIX YAaCTeli SJIEMEHTAPHbIX HaCIOCHHM, CO3{alollee «BHYTPeHHI0!0 
cTeHky» mocrpoek. B mopomax roHaMCKOH CBHTH CTOMOUATEIe CTPOMATOJIMTHI 
IIpaKTHYeCKH OTCYTCTBYIOT, HO B BbiliesexKallleH, OMAXTHHCKOH CBUTe OHH pasBUTbl 
yxe jocrarouHo wmpoko. Havu6onee xapakTepHoli tbopMo 9THX MocTpoeK 
apasetca Collenia omachtensis sp. n. 
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Collenia omachtensis sp. n. 
Puc. l a 


KoOHHM OOpa3s0BaHbl MpaBHJIbHbIMH, MHOra BeTBAWIHMHCA CTOJIOMKAaMH, | 
MMeIOT Kpyrsloe MolepeyHoe CeyeHHe H CJIOXKeHbI ChepH4YeCKHMH 3JIEMeHTAap HBIMH | 
HaCJIOCHHSAMH C OTHOLMICHHeM BbICOTHI K pasMaxy apoK | : 3; 1 : 4. Kpaespie yacTy 


al 


QJIEMCHTapHBIX HaCIOCHHH GaCTO OOJaalOT 3aMeTHbIM BbIINOJIa2KHBaHHeM KPy-) 
TH3HBI BBITyKMocTH. BoKkoBad MOBepXHOCTb CTOJIOMKOB — MeuIkosasyOpeHHaa, | 
OcIOxKHeHHaA MacCcOH | 
COeIHHUTeJIBHbIX MOCTH- | 
KOB, TIPpOBHCalOlwlHX Mex- | 
my coceqHHMH cTovOn-| 
KaMH. Pasmepbl crTos0u-| 
KOB KOJIeOJIOTCA B  WIH- | 
pOKHX Mpememax. Oyle-, 
MeHTapHble  Hac/lOeHHA | 
OObINHO JIBYXCJIOMHbIe: C_ 
HW2KHHM CJIO@M, CJIOXKeH-, 
HbIM CpeHe3epHHCTbIM 
CBeTJIbIM KaJIbIMTOM, H 
BepXHHM — _ CJIOXKCHHBIM 
MUKPO3epHUCTBIM KaJIbILM- 
TOM, 3ATCMHCHHBIM TJIM- 
HHCTBIMH TIpHMeCaAMH. 


MectoHaxoxyeHHe —_ 
p. Yuyp, oOMaxTHHckaa 
CBHUTA. 


B- Majickoi cepuu 
CTPOMATOJIMTbI H3BeCTHBI 
‘Puc. 1. a—Collenia omachtensis sp. n.; 6— Conophyton U3 TpeX CBHT, NpHuemM 
lituus Maslov.; ¢—Collenia milconi sp. n.;2—Collenia mocrpoHkH HHKHeH, 93H- 

kavalkani sp. n.; 0 — Collenia turtschanensis sp. n. HUHCKOH CBUTbI He OTJIN- 

YalOTCA OT CTPOMATOJIMTOB 
yay pcKoH Cepun. CTpoMaTOJIMTbI Bep XHHX FOPH30HTOB MaHCKOl CepHH (IMMaHAMH- 
CKasi HW JlaXaHMHCKas CBUTbI) peCTAaBJIeHbI B OCHOBHOM CTOOuaTHIMH MocTpoH- 
KaMHU, KOTOPble CJIOKeHbI CshepHueCKHMH, YallledKOOOpa3HbIMH, KOHHYeCKHMH 
MHbIMH M10 OOJHKY JIEMeHTapHbIMH HaCIOeCHHAMU, OOMAaaOulMMU OOIbilel cTe- 
II€HbIO BbIITYKJIOCTH, YEM BJIEMCHTAaPHble HaCJIOCHHA CTPOMATOJIMTOB HYKeJlexKa- 
WHX OTMORKeHHH. Kpaepble YacTH JJIEMeHTaPHbIX HACJIOCHHH MMeIOT BeCbMa 4eT- 
KY! TCHJCHUMIO K OOJIeKaHHIO OOKOBBIX MOBepXHOCTeH CTOJOMKOB, Osaromapa 
yemMy OokoBOe OrpaHHueHve CTOJOHKOB HMeeT OaxpOMUATHI («OXMATHIM») Xa- 
paxtep. H3peqka HaOofatoTrcd HHTeCHCHBHO OObI3BeCTBJICEHHbIe «BHYTPeHHHe 
‘CTeHKH» Hocrpoex. HanOoulee xapakTepHbImMu cbopMaMu aBsIa10TCa Conophyton 
lituus) Maslov u Collenia milconi sp. n. 


Conophyton lituus Maslov 
Puc. 1 6 


ONHCHIBaTb 3feCb STY MOPMY He MpelCTaBAeTCA tWeMecooOpasHbIM, TaK KaK 
ona Opiia ompeyeteHa B. Il. Macnossim us foKemMOpua Oacceitua p. Mas no 
marepwaam A. A. Jleonropuya (*) HM HeOqHOKpaTHO ONMCbIBaIaCb B JIMTepatype. 


Cotlenia mitcont sp. mn. 
Puc. | 6 


KOJIOHHM OOpas0BaHbl HeCKOJIbKO PaCWIMPAIONIMMUCA BBepX BeTBALLMMUCA 
CTOJOMKaMH, HMeIOULMMM OBaIbHOe HIM OKPyrioe NoMepeyHoe ceuenHe. Crou- 
OUKH COXKEHbI ChepH4eCKMMH, MHOFa HECKOJIBKO Help aBHJIbHbIMM, 3JleMeHTap- 
HBIMM HaCJIOCHHAMM, C Pa3MaXOM aPOK, IIpeBbIIalouluM BbICOTY IpHMepHO 
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p 1,5 — 2 pasa, a HHOrma M paBHbIM BBICOTEe. Kpaesble 4acTH 3JIeEMeHTAapHbIX 
aCOCHHH, NOAXOAA K OOKOBOH MOBepXHOCTH CTOMOUKa, CBOGOLHO CBeLIMBAaIOTCA 
BHA3 H OOpasyloT OaxpomyuaToe OoKoBoe orpaHnuenHe. MexcTos6ukoBoe mpo- 
{TPaHCTBO BbIpa2xXeHO BECbMa YeTKO M 3allOJIHeHO KapOOHATHBIM OCaKOM, B KOTO- 
DOM “aCTO HaXOJATCA OOPbIBKH 3JIeMeHTAPHBIX HaCOeHHH CTPOMATOJMTOB U 
ICeBOONHTOBLIe KapOoHaTHble crycTKu. Pasmepbl CTOOMKOB He MpeBbILAaloT 
PUIEYIOMMMX BeJIMYHH: WupMHa (y ocHOBaHHa) 2—4 cm; Bbicota 6 — 12 cM. 
JICMeHTaPHble HACJIOCHHA COCTOAT 3 [BYX CJIOCB: HMKHELO, COX%KeHHOFO cper- 
de3€P HHCTLIM KapOoHaTHbIM MaTepHaJIOM, HM BepXHero, ABJIAIOWLerocd TOHKOW 
UKPO3ePHUCTOH YTJIHMHHCTO-M3BeCTKOBOH MJIeHKOM. 
Mectonaxoxyenve — p. Mas; maxanmquuckan cBuTa. 


Coljenia, kaya | keag i) Sp... 
Pica e 


B BepXHHX FOPH30HTAX JIaXaHAMHCKOM CBUTHI B HE3HAYHTeJIbHOM KOJIHUeCTBE 
MOABAIOTCA NOCTPOHKH, BbI-eIAHeMble Kak cbopma Collenia kavalkani sp. n., 
KOJIOHHH KOTOPOK OOpaszoBaHbl CYOMMJIMHIPHYeCKHMH BeTBAILMMUCA CTOJOHKaMH, 
C OBaJIbHbIM, HHO la OKPYTVJIbIM NOMePeuHbIM CeYeHHeM. QJleMeHTapHble HaCOeHHA 
icararoulwe CTOJIOMKM, WMeIOT HellpaBHbHo-ccdbepuyeckylo copMy H MVIOTHO 
joO1eK a1oT pyr qpyra. Ha 6oKosplx NoBep XHOCTAX CTONOUKa KpaeBble YaCTH 9uIe- 
MeHTapHBIX HaCJIOCHHH OPHeHTHPOBAaHbI BHU3 HW JOBOJIbHO ObICTPO BbIKJIMHUBAa- 
1OTCA, IVJIOTHO IIpH2xKHMascb K OOKOBOM NOBepXHOCTH HH KeexKalllero 3IeMeHTap- 
Horo cjlod. BoKOBawA NOBepXHOCThb CTOJIOHKOB BCJIeACTBHe ITOFO UMeeT riayKuk 
XapakTep. MexcToJIOHKOBble TIpOCTpaHCTBa BbIpaxXKeHbl YeTKO, JMeMeHTAapHbie 
HaCJIOCHHA COCTOAT H3 JBYX CJIOCB: HHKHEeFO, CORKeHHOFO CpesHesepHHCTHIM 
KaJIbIIMTOM, H BepXHero, OObINHO HECKOJIbKO MeHbIMeH MOWHOCTH, CJIOxKeHHOTO 
TOHKOSeEPHHCTLIM KaJIbIIMTOM C MPHMeCAMM TJIMHUMCTOrO MaTepuvana. Buytpu 
CNOCB SJICMCHTAPHbIX HaCIOCHHH HMeIOTCA HelpaBuJbHO-oKpyrvioh opm! Mo- 
\JOCTH, BbITIOIHeHHbIe KPYMHbIMM KpuCTasMamMu Genoro KaIbuuTa. Cpequnve pas- 
MepbI CTOJOMKOB: IWHpHHa 3—5 cm, Bbicora 7—16 co. 

MectouHaxoxkyeHve — p. Max; BepXHve TOpH30HTbI JaXaHJHHCKOM CBHTHI. 


Golilent4a tiurtschatensis sp... 
Puc. 1 0 


CTpoMaTOsUTb! CpeqHeKeMOpHHicKUX OTMIOXeHHH MpeCTaBJeHbI B OCHOBHOM 
CJIOHCTBIMH WH 2KeJIBAKOBbIMM MOCTpoHKaMu. CroOuaTble MOCTpOHKH Ppa3BUTbl 
B MOMYHHEHHOM KOJIMNeCTBe H XapaKTepH3YIOTCA MHTCHCHBHOM BbIIYKJIOCTbIO 
SJICEMeCHTapHbIX HaCIOeCHHH HM MHOFOCJIOMHbIM BbICTHJIaHHeM KpaeBbIMH YaCTAMH 
3THX HaCOeHHH OOKOBLIX MOBepXHOCTeH CTONOMUKOB. XapaKTepHOH B 9TOM OT- 
HOlWeHHH PopMoi sABsseTca Collenia turtschanensis sp. n. KomoHwu ee o6paso- 
BaHbI TOHKHMH (0,5—1,5 cM), BbICOKHMH, BeTBAILMMMCA CTONOMKaMH, OOsa- 
JaioulMMM OKPYrJIbIM NoMepeyHbIM ceyeHveM. CTOJOUKA CJIOXKeHbI HHTCHCHBHO- 
BBIIYKIIDIMH OOKAIOBHHBIMM SJIEMCHTaPHbIMH HaCOCHHAMH, HMeIOWIMMH MeJIKO- 
BOJIHHCTYIO NWoBepxHocTb. Kpaepble 4YacTH 3JIeMeHTapHbIX HaCJIOeHHH MJIOTHO 
IpWKATbI K OOKOBLIM MOBepXHOCTAM CTOJIOMKOB HM BbICTHMAaIOT UX, OONeKad He- 
CKOJIbKO HUKeexKalllux HacoeHHH. BoKoBble Or paHHueHUA CTOJIOMKOB ABJIAIOTCA 
BeCbMa YeTKHMH M OOPa3OBaHbl WayKOM MOTHO CxKATHIX [pyr C APyrOM TOHKUX 
MeJIKOBOJIHHCTHIX JJICMCHTAPHBIX HaCJIOCHHH. OQeMeHTapHble HaCJIOeHHA HMeCIOT 
JIBYXCJIOHHOe CTPOeHHe: HWKHHH C/OH COAKEH TOHKOSCPHHCTIM KapOoHaTHbIM 
MaTepHasIOM, BepXHHH — TOHKOM MJIeHOUKOM M3BeCTKOBMCTOM TIMHbI M pa3-_ 
BUT TOJIbKO B CBOJOBbIX YaCTAX HaCJIOCHHH. 

MecronaxoxkyeHne — BepxHee TeyeHne p. Man; aMrHHcKHit MW MaHCKMH ApyCbl 
cpeyqHero KeMOpHa. i 

B urore MpoBeqeHHbIX HCCefOBaHHH YCTaHaBJIMBaeTCA BIIOIHE ONpeeJieH~ 
Had H3MCHYMBOCTb CTPOMATOJIHTOBbIX MOCTPOeK BO BPeMeHH, TO MO3BOAeT 
B Hpeyesax Wo3,HeKeMOpHHcCKUX H KeMOPHHCKHX OTJIOXKCHHH BOCTOUHBIX CKJIO- 
nos AviaHcKoro IHTa OCTATOUHO YeTKO HAaMeTHTb BbIeeHHe TPeX KOMIIMeKCOB 
CTONOUATEIX CTPOMATOMHTOBEIX MOCTpOeK, 3AKOHOMEPHO CMeHAIONLAX Apyr Apyra 
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CHH3Y BBepX NO paspesy. K MepBoMy KOMIIeKcy, XapaKTepH3YIOWeMy HUKHIOIO 
yaCTb MO3IHerO JOKeEMOPHA, OTHOCATCH CTPOMATOMHTOBbIe NOCTpOMKU yUYpCKOH 
CepHM M 9HHUHCKOM CBUTbI MaicKol cepHu. K BTOpoMy KoMMJIeKCy, PactloloxKeH- 
HOMY B BePXHHX FOPH3OHTAaX CpesHeH uacTH MosqHero WOKeMOpHA, OTHOCATCA 
CTPOMATOJIMTHI IHN aHAMHCKOM M JlaXaHAMHCKOM CBUT Malickoli cepuu. K TpeTbeMy 
KOMILMI€KCY, IpHypO4“eHHOMY K KeMOpHHCKUM OTJIOKEHHAM, OTHOCATCA CTPOMATO- 
JIMTbl AMPHHCKOLO UM Malickoro ApycoB cpeyHero KeMOpHA. BpigesieHHble KOMILJIe- 
KCbI He COBCeM TOUHO COBMaaioT C PpaHMILaMM eCTeCTBEHHBIX CTpaTHrpapuyeckux 
Noy pasyemenul (cepu) u OOaqaloT B JeHCTBHTeIbHOCTH OoJlee CJIOXKHbIM, HO 
He MeHee UeTKHM CTPOeHHeM, 4eM 9TO NOKa3aHO B JaHHoL padore. Ilo umeromlumca 
B HaCTOMIee BpeMs CBeyeHuAM (MaTepuasbt 11. K. Kopomwox, M. A. Cemuxa- 
topa, T. IJ. )KgaHopol u Ap.), paccMaTpHBaeMble KOMIIJICKCbI CTPOMATOJIMTOBBIX 
MOCTpoeK MMeIOT CTpaTurpaduyecKkoe 3HaUeHHe JIA OTIOXKEHHM MO3AHerO JOKeM- 
6pHA He TOJIbKO BOCTOUHBIX CKJOHOB AaHCKOrO WTA, rye STO MpOBepeHO Ha 
6OJIbIIOM (aKTH4eCKOM MaTepuasie, HO H OOee WMpOKHX TeppuHTOpH CuOup- 
CKOH Mv1aTPopMpl. 


Teomormueckul HHCTHTYT Tlocrynuuio 
Axkayemun HayK CCCP 21 I 1960 | 


WMTHPOBAHHAA JIMTEPATYPA 


1Y. K. Kopoawk, Tp. mexpegomcrsewHoro copeml. no crpaTurpaduu Cu6upu, 1958. 
° BLT. Macaos, Ilpo6memp naneoutosoruu, 2—38, M., 1937, crp. 249. °C. B.Hy x- 
HoB, B. A. 1 pmMoatwk, Cos. reonorua, Ne 7, 21 (1959). | 


| 
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Hornann Akayemun nayx CCCP 
1960. Tom 132, Ne 6 


MHKPOBHOJOFHA 
B. H. BOHTOB, A. A. EFOPOBA u H. UW. TAPACOB 


O CBEYEHHWH KYJIbTYP CBOBOAHOKUBYLIEM YEPHOMOPCKOH 
BAKTEPHW BACTERIUM ISSATCHENKOI EGOROVA 


(II pedcmaeaexo axademuxom B. H. Mlanownuxoesim 18 II 1960) 


H. B. Mopososa-Boyanuukas (*), HaOsoqad B Tevenne pala eT Ha UepHoM 
_Mope HOUHOe CBeYeHHEe BOJbI B 3HMHHeE MeCAUbI (WeKaOpb uM AHBapb), Mpeqnoso- 
| *KUa, YTO CBeTAMIMeCA OakTePHH MOFYT pa3BUBaTLCHA Ha JeTPUTe B 30He JOHHbIX 
MaKpOWHTOB — IIpeHMyLeCTBeHHO BOH3H OT Gepera HM Ha MaJlOl ruyOuHe. 

A. A. Eroposa (*) NoKa3ama, TO CpeaM BbIJeJICHHbIX C10 B YHCTHIC KYJIbTY bl 
43 BOI UepHOro MOPA NeNTOHHIX CBeTALIHXCH OakTepHit eCTb TeMJIOBOAHbIe 
XOJIOJHOBOJHbIe; OSTOMY B 30H€ JOHHbIX MAaKPOMUTOB MOXKHO OKULaTb NOUTA 

_KpYyrJloroqu4dHoro cBeyeHHA, OCOOCHHO HHTeHCHBHOFO y ype3a BOI, rye B Oy- 

 pyHax M B HaOeratolleH Ha Oeper BOZe OCOOeHHO MHOFO JleTPUTa HIM, FOBOpA, 
TOUHee, PaCTHTeJIbHOrO HM, OTYACTH, *KMBOTHOTO TpHTOHa. H. B. Mopos3osa- 

 BowsHuWKad MHWeT TakxKe, YTO CHJIbHOe OakTepHasIbHOe CBeYeHHe BO3MO2XKHO 

B MecTax, rye Nepe STHM MpOMCXOANO «IBeTeHHe MOPs», T. e. B BOE, OOora- 
MeHHOH OpraHHuecKHM BellecTBOM (°). 

B 9TOH CBA3H MpelcTaBJIAIO HHTepec NOJyYHTb CieKkTpodoToMerpuyeckHe 
Xap aKTepHCTHKH Mpexse Bcero OHOH U3 HanOOJee XOJIOMHOBOHEIX Aa UepHoro 
MOpa” CBeTAWMXCA OaKTepu — Bacterium Issatchenkoi Egorova, noyjep2xn- 
sBaemol (7) HempepbIBHO c 1922 Lr. B YMCTHIX KM3HEEATeIbHBIX KYJIbTypax Ha 
pHIOHOH BLITAKKe Cc 3% XJOpHCTOrO HaTpHA MC WOOaBKoH acmaparuHa, KzHPO, 
u MgSO,, B crporo a9poOHbIX ycuoBuax. TemMepatypa uuKy6anun 6 —10°. 
MmenHo 3TOT WITaMM MHOFOKpaTHO HCIOJIb30BaJICA KAK OTCYCCTBCHHBIMH, TAK H 
3apyOexKHbIMH MCCJIeAOBAaTeJIAMH H MIPMMeHAJICA LIA JeEMOHCTpalMu OakTepHaib- 
HOrO CBCYeHHA B Yy4eOHBIX IeuAX. 

H. A. Kpacuabuuxkos (*) ornocut B. Issatchenkoi Kk c6opHomy pogy Pho- 
tobacterium Beijerinck (1889), xapakTepHsylollemycx MasIOUKOBUAHbIMM KJeT- 
Kamu 2 — 3 X 0,6 », OMHOUHBIMH WIM COeCJMHEHHBIMM B Mapbl, rpamM-OTpuia- 
‘TeJIbHBIMH. Y He pasxKMxKalouleH KeaTHHy B. Issatchenkoi, BbiyeseHHOH MHOro 
JleT Ha3ajl, CHOCOOHOCTb CBETHTbCA COXPaHHwacb HW HbIHe. Mcmyckaembll UccseN0- 
BaHHbIMUTaMMoM B. Issatchenkoi cBeT (KaK 9TO YCTAHOBJICHO HaMH I1yTeM IIOBTOp- 
HBIX H3MepeHuit Ha clexTporpatbe MCI1-51 c Bpixognpim KouIMMartopom IIC-381 ¢ 
3amucblo Ha cboTobyMary) orpaHuyen ysacTkom 420 —600 mp. c MakCHMYyMOM OKOJIO 
475 Mp, T. e. JI@KallMM B 3eJIeHOH YacTH CHeKTpa, ONM3KO K JJIHHE BOJHEI, 
ONTHMaIbHOH JIA HOWHOFO 3peHHA YemOBeyecKoOro raza (cM. TakxKe puc. |, rye 
CYULeCTBCHHO, YTO XApakTep KPHBbIX M Mo/Oy¥KeHMe Ha HUX MaKCHMYMa 3a BpeMsA 

HaGO/OJeHUA He H3MCHHJIHCb, XOTA APKOCTb CBeveHHA YObIBasa ObICTpO UM TMoOCJe- 
jOBaTeIbHO). DoToMeTpupoBaHue sMOMHHeCHeHTHEIM doTrometpom H@T-51 (?) 
MoKa3aN0 [It MOUTH paBHbIX MO MOWaM, HO pasJIMYHbIX MO OvepTaHHAM H 
pospacry Komonnii sapKoctb or 0,0072 yo 0,025 yenumusnncTumboa (qMCcO). 

[lpuHumas, YTO APKOCTb CMOKOMHOrO Mops Ges CBeYeHHA MPM MOJIHOU JyHE 
papusetca 0,03 qmMc6, pH 3Be3qHOM Oe3J1yHHOM He6e 0,00003 gmc6, a upH 
CHJOUIHDIX HW MIOTHEIX TYYaX TOKO 0,000003 amc (°), MoxHO IpemMouaraTh, YTO 
cBpeuenue B. Issatchenkoi mpu ee pa3sBHTHH B Tpupojyle Ha YacTHax OpraHuye- 
€KOl B3BeCH — TPHMTOHa,— XOTA H MeHee OOMJIbHOe, YeM B KyJbTypax, OyeT 
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pasHuMMO y MOBepXHOCTH MOps B Oe3JIyHHY!O HOUb. Kak M3BeCTHO, B TOJIILe MOp- 
CKOli BOJbI, HpocTo cpemu ee vacTuu, GakTepH HemMHOrO. «BakTepHsAM CBOKCT-|j 
BeHHO CTpeMJleHHe K TBePJbIM MOBepXHOCTHM, Ha KOTOPbIX ajlcopOupyioTca 
IMTATeJIbHbIe BetllecTBa» (°). TaKMMM MOBepXHOCTAMH, efBa JIM He OoJIbile BCero, 
MOPYT CJIYKHTb HMeHHO MeJIKHe, HO H300HJbHbIe YaCTHUbI TPuITOHA. Muoro 
TPHIITOHA CKallIMBaeTCA HepeKO Ha CTbIKe CJIOEB BOI C Pa3/IMYHOU IJIOTHOCTbIO, 
Ha TaK Ha3bIBaeMOM «JIO2KHOM J{He» WIM “KUKOM rpyHTe» (°). 
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Puc. 1. Cnexrpambupie kKpuBbie cpeueHun B., Issatchenkoi, 
TlosyueHHbIe 3a MpomMexkyToK B50 yac.: J] — uepes 17 ac. 
[nocne /; [JJ — uepes 26 uac.; JV — uepes 50 yac. 


f 


ConocraBJIAd Hallw U3MepeHHA C ONyOMKOBaHHbIMH (*,°8) H3MePCHHAMH AP- | 
KocTH cBeyenua Bacterium phosphoreum ua arape, aBliuMu ropa3qo SoubuIMe 
BesmunHbl (1 —1,2 ynmc6), wc NoKasaTesamu Jus B3Becu Bacillus phospho- 
rescens B cocyye 2,7 cm TomujHHo (0,7—4,5 gmc6), Nomyaaem MouHy!o BeposT- 
HOCTb pa3JIMYHMOCTH OakTepHaJIbHOrO CBeYeHHA MO KpaltHeli Mepe B Tosoce 
MIpHOos, Mocue iBeTeHHuA Mops (4) H Ha “KHAKOM IpyHTe» HJM Ha «JIOXKHOM THe» 
(°) HB YCJOBHAX JIYHHOM HouM (CM. Takxe (")). 

Llenecoo6pa3Ho IIpOBepHTb BbICKa3aHHble COOOpaxKeHHA MpAMbIMH HaGJIIO- 
JICHHAMH MUKpOOMONOrTOB HM THAPOONTHKOB Ha MOPAX IIpH COOTBeTCTBYIOMLeH 
rusposormyueckol uM OnomorMuecKOH OOcTaHoBKe (°). 


VWuctrutyT mukpoOuovloruu Tloctynuao 
Axajemuu Hayk CCCP 8 II 1960 


HWMTHPOBAHHAA JIUTEPATYPA 


1A. A. Egorov, Ztbl. Bakteriol., Abt. 2, 79 (1929). * A. A. Eroposna, Jl. Be 
A pmo a0 k, Muxpo6vonorua, B. 4 (1945), 3 H. A. Kpacuabuukos, Onpenenutenb 
6akTepuit Hu akTHHoMuueToB, M.—JI., 1949. *H. B. Mopo30Ba-Bonauunkas, 
Tp. Cepactonompex. Ovo. cranyun AH CCCP, 6, 1948. °° H.W. T ap aco s, Cpeuenne mops, 
M., 1956. ® E.N. Harvey, Bioluminescence, N. Y., 1952. *E. NOW et ye een 
al., J. Cell. and Comp. Physiol., 50, Ne 3, 149 (1957). §® E.H. Johnson (ed.), Lumi- 
nescence of Biological Systems, Washington, 1955. 
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Hoxnann Axagemun nayxr CCCP 
1960. Tom 132, Ni 6 


BHO®H3HKA 


M. M. KOHCTAHTHHOBA u 9. A. TPAEBCKMM 


TKAHEBASA PHMOKCHA KAK MEXAHH3M TIPOTHBOJIY YEBOLO 
SAINMTHOrO AEMCTBUS AJPEHAJIMHA, TEPOHHA WH MOP®HHA 


( Il pedcmaeaeno axademuxom A. H. Onapunom 6 IT 1960) . 


MuorouncieHubie BeULECTBAa IPH MpomuMAKTHYeCKOM IIPHMeHeHUM 3alllMLLaloT 
TOM WIM HHOM CTelNeHH XKMBOTHBIM OpraHH3M OT Noppexkalollero elicTBuA 
MOH 3H pylolllero H3ulyyenua. Cpequ CyllecTBYIOWMX PHMOTe3 O MeXaHH3Me STOO 
ABJICHHA SKCIEPHMeHTAJIbHO OOOCHOBAHHBIM ABIAeTCA JIMUIb MpescTaBseHve, 
CBASbIBaIOllee 3all[HTy OPfaHH3MOB C CYeCTBeHHbIM -HeMOCTaTKOM KUCJIOposa 
B KJleTKaX H TKaHAX Opranusna (1). SauuTHOL sdtbeKTHBHOCTbIO OOaaloT aHOK- 
cmueckasi (”), WupkyssTopHas (*) uw aHemMuecKas cbopmbI ruloKcun (4,5), Tora 
is THCTOTOKCHYeCKaA FHNOKCHA He aeT 3alllMTbI OT MOHM3UPYIOMleh paquanuu 
te). 

B. KavecTBe HaHOoJlee CHJIbHBIX IIPOTHBOJYYeBbIX 3alLHTHBIX BellleCTB MOXKHO 
yka3aTb ajlpenauH (’, *), repouH (°), mopdunx (°,1°,14). HecomHenubiit uHTe- 
pec MpelcTaBJIAIOT MATePHaJIbI, CBUETeEIbCTBYIOILMe O TOM, YTO HeEKOTOPble U3 
YKa3aHHbIX HeHPOTPOMHDIX BellleCTB OKa3bIBaIOT He TOJIbKO OOUlee, HO M MeCcT- 
HOe 3allMTHOe JeiicrBue ('”). OTHOCHTebHO MeXaHU3Ma UX MpOTHBOJyYeBOrO 
MeHCTBUA ObIIM BbICKa3aHbl PasJIMUHble MpesNoTOKeHNA. Tak, 3alluTHad ap- 
(eKTHBHOCTh aj[peHaJMHa CBASbIBaIaCb C eFO BA3OKOHCTPHKTOPHBIM BJIMAHHEM, 
B pe3yJIbTaTe KOTOPOrO B HEKOTOPbIX CHCTeMaX OPraHH3Ma CO3qalOTCA PHMOKCH- 
yeckHe ycsopua (’,). B To Ke BpeMA 3alllHTHble CBOMCTBA ampeHasHHa OObAC- 
HAMIMCb CO31aHHeM U3MeCHEHHOPO COCTOAHUA OpraHH3Ma C OCcaGIeHHeM BOCNPHuA- 
THA JtydeBoro pasipaxkenua (1%). 

IlpoTuBomyueBad 3allluTa, OKa3biBaeMas TePpOHHOM H MOpduHOM, ABJIAeTCH, 
10 MHeHHIO paya apropos (°, 1°), cmeaqCTBHeM ruMOKCHM, BOSHUKAalOlleH B pe3syJIb- 
TaTe HX YrHeTalollerO BIMAHMA Ha JeATCJIbHOCTH JbIXaTeJIbHOrO WeHTpa. Bmecte 
etem H. Andrews u E. Liljegren (*4), Ha ocHOBaHHM OMBITOB C pa3eJIbHbIM HM KOM- 
6MHUPOBaHHBIM BO3ZeHCTBHeM Ha MbIleH Mopduna u N-asmumHoOpmMopduna, 
MpWWIH K BbIBOLY, YTO NOHMKeHHOe MOTpeOJleHWe KUCIOPOMa XKMBOTHBIMM HE 
olpesemmeT HX KU3HECTOCOOHOCTH Mocwe OOsyYeHUA. CleaHHbld UMM BbIBOY He 
IpOTHBOPeyUT MpeACTaBJIeHHIO, COraCHO KOTOPOMY 3alllMTHbIN spPekT, OKasbIBae- 
MbIli JAHHbIMH BeULeCTBaMH, OOYCJIOBJeH CO3,aBaeMOH THMOKCHeH, MOCKOIbKY 
YpOBeHb MoTpeOJIeHHA KUCOpOAa He ABJIAeTCA AOCOMIOTHBIM MOKasaTesieM ero 
cojlepKaHuA B TKaHAX OpraHv3Ma. 

B uMeroluluxca MaTepwaslax OTCYTCTBYIOT SKCIePUMeHTAaJIbHbIe [WOKasaTeJb- 
cTBa, TOBOpAlIHe O MeXaHH3Me JeHCTBUA apeHaMHa, TepowHa uM Mopduna 

B nacrosmel pa6ore cleiaHa NONbITKa NOJOWTH K BLIACHeEHHIO 9TOFO BOTIpOca. 
B cBa3H C TEM, UTO TOJbKO «PHMOKCHYeCKOe» TpeCTaBJIeHHe O 3allIMTHOM MeXa- 
HU3Me ABJAETCA XOPOINO OOOCHOBAaHHEIM, Ka3aslOCb Ipexjle BCerO HeOOXOJMMEIM- 
BLIACHHTb, He CBA3AHO JIM 3alllHTHOe JeHCTBHe BbIIleyKa3aHHbIX HelpOTPOMHbIX 
BeULeCTB C HX CMOCOOHOCTHIO NOHMKAaTb HallpsKeHHe KUCMOPONa B TKAHAX. C 9TOH 
LleIbIO ObIIO MpoBeeHO MapadeTbHOe U3y4eHHe BO BPeMeHH BJIMAHMA apeHa- 
quHa, repovHa uw MopduHa Ha HallpsxKeHMe KUCNOPOMa B HEKOTOPHIX TKAHAX M UX 
CHOCOOHOCTh 3alllMllaTb %KHBOTHOe OT JIyYeBOrO NOBPex eH. 

ONBITEI NPOBOAUJMCh Ha MOJIOBOSPesbIX OeJIbIX MbILMaX O6OeFO MO1a B BOSpacTe 
18—12 nezenb, Becom 18—23 r. Hanpsxenve KuCNopoga in vivo B TKaHH 
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onpesesocb MOuaporpaduyeckum MeTogom (1°). Hama HcMovIb30BaJIcAa «OT: 
KPBITbIii THI» SIeEKTPOMa, KOTOPHI Obl MpH3HaH BeCbMa YOOHBIM JA perucrpa’ 
WH ObICTpbIX KOJleOaHHit HalpsxKeHHaA Oz B TKAHsAX (*). QJleKTpOX Ha BCeN 
CBOeM IIPOTS2KeHHH, 3a HCKJIOUeHHeM y4acTKa, MOrpy2KaBlleroca B OpraH, OblJ 
U30IMPOBaH WesmmakoM. AKTHBHaA MoBepXHOCTb cocTaBulasa ~0,260 mm? (d ES 
= 25» u1=3 mm). Ji1a ycTpaHeHia ABMxKeHHA 3eKTpOfa, KOTOpoe Morac 
BJIMATb HA BEJIMYHHY H3MepAeMOLO TOKA, OH COeAMHAJICA C MPHOOPOM MATKEM ¥ 
JlefKONOZBYKHBIM TIpoBosoM. B pesysbTaTe NosOxKeHHe SleKTPOsa B Oprave MpyY 
CMellleHHH MOCcseqHero He H3MeHsA0Cch. MngudtbepeHTHbIM 31eKTPOOM Obl XJIOp 


Mi 
CepeOpAHbIli 9eKTPOL. 


10 20 30 40 30 60 WH 120 mun. 


‘10 2030 40 80 60 0 120 150} ao ealeOnte 
Goemar noche bbedeHuns ———~— 


Puc. 4. ConocTaBleHve BJIMAHMA 3allMTHbIX BeLIeECTB Ha HalpsxeHue Og 
B TKaHAX C BbIKHBaCMOCTbIO YKHBOTHBIX, OOJIYYCHHBIX B pa3HbIe CpOKH 
mocyle BBefeHHA BenlecTBa. A — ajpeHanuH, 56 — repouy, B — mopdun. 
] — BbDKHBaeMOCTb; 2 — yMeHbIeHHe HallpsxKeHua Oz B ceeseHKe; 
3 — To xe BMeyenn; 4— TO xe B Mbillle; 5 — KOJIMYeCCTBO 2KMBOTHBIX, y 
KOTOPBIX CHW2KEHHeE HallpAKeHHA KHCOpoqa Mpespicumto 50% 


Hanpskenve KHCMOpogya onpeseianoch npH 0,6 B, yTO OOecNeyMBasO pe- 
PHCTPaluio TOKA, CBASAHHOFO UCKJIIOYMTeIbHO C YpOBHEM KHCIOpOsa B U3y4daB- 
welica TKaHH (17,18), [lockoubKy JaHHbIM MeTO He aeT BOSMOXKHOCTH ONPeNeATS 
aOcOJIOTHOe comepxKaHve Og, BeHYMHA 3aperMCTPHPOBaHHOrTO TOKa, H3MeCHAB- 
IWaACA B pesyJIbTaTe BBeJeHHA BeWLECTB, BbIPaKaslacb B MpOWeHTax OT HCXOZHOrO 
YPOBHA; IpOClexKMBAOCb H3MeHeHHe COJepKaHHA KMCMOPONa B TKAHAX (MeveHb, 
Cejle3eHKa HM B HEKOTOPHIX CJIYUaAX MbIUIa) BO BPeEMeHH MOCe MOAKOMKHOrO BBe- 
jeHusa aypeHamuuHa O,1 mr, repouna 3 mr, Mopduna 1,25 mr Ha *KMBOTHOe 
B 0,5 MJI JHCTHJJIMpOBaHHOH BOJHI. 

IlapauueibHO pyre 2KHBOTHBIe B Pa3Hble CPOKH NOCJIe BBEeHHA OFHOTO U3 
yKa3aHHbIX BelleCTB MO{BepralHcb OHOKpaTHOMy OOlemMy KpaTKOBpemeH- 
Homy (2 MMH.) BO3szelicTButo y-paguannu Co®® B pose 900 rT, LD 400/15 m0, MOLULHOCT 
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(OSbI COCTaBIAIa 450 r/mun. Kputepvem 3alluTHoL aPekTHBHOCTH CJyxKuUIAa 
/bUKABACMOCTb XKMBOTHBIX 3a 30 Hell, 
| B (albHelilliem H3MeHeHMA paMoUyBCTBUTeENHOCTU B 3aBHCHMOCTH OT Bpe- 
HeHH, MpomeMilero MeKTY BBeeHHeM MpOTeKTOpa u OO/y4eHHeM, CoMocTaBJIA- 
IMCD C HSMCHCHUAMH HallpaKeHHA KUCOpOfa B TKAHAX B Te 2Ke CpOKH TMoce 
BBeACHHA W3Y4aBLIMXCA BelllecTsB. 

Koumuecrso 2xuBorHbix, Acnob30BaHHOe mA NOsaporpaduyeckux H3mMepe- 
HHH HB OMbITAX C OMpeyeJleHHeM BbIXKHBaeMOCTH, MpescraBeHo B Taba. 1. 
| Kak BuHO u3 puc. 1 A, BBegenue 0,1 mr afpeHaJIMHa BbISbIBaJIO y MbIleH 
PPIMETJINBOC CHHKCHHE HallpAXKeHHA KUCOPONa B Cele3eHKe, Me4YeHH HM MbBILLIUE. 
PH STOM MaKCUMaJIbHOe MafeHve TpHxoquuocb Ha Mepuog or 20 go 40 mun. 
ocyle BBCeHHA BellecTBa. ITOMy xe 
MepHOLy COOTBeTCTByeT MH HanOoubunit 
BallHTHbIM stppeKT, OKa3bIBaeMbIii aype- 


Ta6Oauna 1 


Onpegen. Hampaxe- 


HHaIMHOM. B WeJIOM MOxKeT ObITh OTME4e- — gamurnoe Hua KUCmOpona ga bs 
HO. XOpollee coBMayeHHe «KHCOpoy- BeulecTBO feel op 2 5 BS 
JHbIX» KPHBbIX C KPHBOH BbIKABaeMOCTH. senke |nevenu |mbumye | 5% & 
| YuHTbIBad, UTO 3alllMTHaAd scppeKTUB- 

(HOCTb THMOKCHH JOMKHA ObITb CBAZAHA, Aypexanun 44 14 6 | 109 
('B MepBytO OYvepeyb, C HamwHynHem 2TOrTO Tepoun 115} 15 — 174 
COCTOAHHA B paMOUyBCTBHTebHDIX Op- Mopbux {1 7 12 | — | 397 
raHax, a TaK2Ke TO OOCTOATeJIbCTBO, YTO Koutponp 10 10 10 155 


TlayleHHe KHCIOpOfa MeHbUle vem Ha 50% 

OT HCXOAHOrO ypOBHA (Haid MpesBapuTebHble JaHHble) WpakTMyeCKH He 
OKa3bIBaeT IIPOTHBOJY4eBOH 3alllHThI, Mbl BBeJIH JONOMHATeJIbHBIM KPUTepHi. ITOT 
KpHTepHi COCTOAJI B YCTaHOBJIeHHH UHCIa KUBOTHBIX, Y KOTOPbIX HallpAxKeHHe 
O, B TKaHAX CHYDKeHO Oovlee em Ha 50%. ComocTaBJieHHe KPHBOHM BblIxKHBaeMOCTH 
OOJIYYeCHHbIX %KMBOTHBIX B 3aBHCMMOCTH OT BPeMCHH BBeeCHHA alpeHasMHa Jo 
OOJLYYeHHA C KPHBOH, OTParxkalolleli MpOMeHT %KMBOTHbIX C NagqeHHeM KMCOpoga 
B CesleseHKe Oovlee vem Ha 50% B Te Ke CpOKH Mocse BBeJeHHA STOO BelllecTBa, 
MOKa3al0, 4YTO CXOJCTBO 9THX KPHBbIX OFeBHAHO. 

Kak CuleqyeT 43 paccmoTpeHua puc. | 5, u B Ciyyae TepOHHa KpHBan BBI- 
2KMBaeMOCTH COOTBETCTBYeT B OCHOBHOM KPUBbIM H3Me€HeHMA HallpsKeHUA Op B 
MCCJIeMOBaHHbIX OpraHax (OCOGeHHO B CeJle3eHKe) HM KPMBOH, NpeAcTaBsalomen 
IIpOMeHT XKMBOTHBIX CO CHW2KeHHeM KUCMOpOMa B CeJleseHKe OovIee 4em Ha 50%. 

Jina Mop@uHa KpHBaxd BbLKHBaeMOCTH OOHAPyXKUBaeT MeHbillee COBMazeHve 
C «KHCIOPOAHbIMM» KpuBbIMH (pc. | B). OWHakO H B 9TOM C/y4ae MepHog Hau- 
6O/Ibilei MpOTHBOJyYeBOM AKTHBHOCTH MOp(PHHa B OCHOBHOM COOTBeTCTBYeT 
MepHOLy BbISbIBAeMOrO HM HavOoJlee CHJIbHOrO MaqeHuA COMepRaHNA KUCIOpoOsa 
B TKAaHAX. 

[lpuBeqeHuble MaTepHasbl MoKa3bIBalOT, YTO MCCJIeqOBaHHble BelllecTBa OOsa- 
WaloT CIOCOOHOCTbIO 3HaYMTeIbHO MOHHKAaTb YPOBeHb KHCOPOa B TKaHAX, U 
B UaCTHOCTH B TAKOM PaJMOUYBCTBHTeEIbHOM HM 2KH3HCHHOBaXKHOM OpraHe, Kak 
cenesenka. IIpu sTOM JMHaMUKa YMeHbIeHHA M Mocseqylollero BOCCTaHOBJeHHA 
collepxKaHuA KHCOPOAa B TKAHAX, B OOWIMX YepTAaX, BO BPeMeHH COOTBETCTBYeT 
YMCHbUIeHHIO H MOCMeLYIOUleMy YBeJIMYeHHIO CMCPTHOCTH HMBOTHBIX Mocue oou1y- 
yenusa. TlomyaeHHble pesyJIbTaTbl MO3BOAIOT 3aKJIOUMTb, YTO MPOTHBOJyYeBOu 
3alllLMTHbIM atpibeKT, OKa3bIBaeMBIM aypeHaJIMHOM, TepOHHOM HU MOpduHoM, Olpeje- 
JIAeTCA UX CHOCOOHOCTHIO C03, aBaTb PHMOKCHIO B pasMOUYBCTBUTEJIBHBIX H 2KH3HEH- 
HOBaKHBIX opranax. MoxKHO JyMaTb, YTO TMHNOKCHA B STUX CAY4aAX BISbIBACTCA 
B pesysbTaTe HpeccopHoro sppekta (apeHaMH) UAH yrHeTeHUA AbIXaTeTbHOrO 
yeHTpa (MopduH, repouy). , ; 

B cBaA3H C MpOTHBOpeyHBbIMM JaHHbIMM O 3alllMTHOH appeKTHBHOCTH COuleH 
CHHHJIbHOM KMCJIOTHI, CO3LalOlllMX PHCTOTOKCHYeCK yl0 FHMOKCHIO, IIpeCTaBJIAOCb 
MHTePeCHbIM BbIACHHTb, KaK BJIMAeT Ha HallpaxKeHMe KUCMOPOLa B TKAHAX IMa- 
HUCTHI Kanu. He oO6vapyxXuB MpOTMBOJYYeBON 3alllHTbI IPM BBeeHHM MbILWIaM 
HeMOCpeCTBEHHO Hepes OO yIeHHeM KCN (0,15 mr Ha 2KMBOTHOe), MbI CUHTAaJIM 
STO CBAZAHHBIM C TEM, YTO IMAHHCTHIM KaJIMH WOuKeH He YMeCHbIMaTb, a yBeIM4H- 
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BaTb Hallps2KeHHe KUCNOpOMa B TKAHAX B PeSyJAbTaTe CHH2KCHHA CTO YTHIMS ALM | 
B KuleTKax (°), OqHaKO IpoBeweHHble HaMU nousporpaduyeckve OnpejeJenus | 
BUIMAHUA IWMaHHCTOrO Kaus Ha COfepxKaHve Og B CesleseHKe HM NeyeHH NOKAa3aJlH, |} 
UTO OH BbISbIBaeT HeOOMbWIOe MOHMXKeHHe YPOBHA KUCOpOAa B UCCIENOBAHHBIX ") 
TKaHAX (puc. 2). Takoe HeOovIbIloe, He MpeBbliilatollee 25%, CHW2KeHHe KHCJO- | 
pola, CCTECTBEHHO, HEJOCTATOUHO JI OKASAHUA 3aLLMTHOFO acdeekTa. | 

CyllecTBeHHO yKa3aTb, YTO PA CHJIbHBIX BOCCTAHOBUTeJIeH: ACKOPOHHOBAA |) 


xucnora (40 mr), ranocyapdur (60 mr), muporannosn (5 Mr) — pH BBeeHHy | 


Sze 


S 


° 
ans KS ee 


SS ee ee een 2 


10 20 30 40 50 60 0 120 Mule. 
Gpena nocne Ebedenua KCN ———>- 


Uf cte~ 


Ss 


YmeHouieHue 
wanpamenun 02 —- 
Ss 


Pue. 2. BauaHue WHaHHCTOTO KaJIMA Ha HaNpAxKeHHe KHC- 
Jlopofa B cemesenke (/) u B MeueHn (2) 


MX MBILIAaM HellocpeCTBeHHO Tepe OOyyeHHeM He OOsaaloT 3allMTHOK scpdexk- | 
THBHOCTbIO (°). OAHOBPeMeEHHO MPOBeeHHEIN NOMAporpaduyeckHh aHasH3 no- ' 
Ka3aul; YTO 9TH BeUeCTBA, JaxKe B MAKCHMAJIbHBIX CyOsleTabHbIX O3aX, He H38Me- | 
HAIOT 3aMeTHO CORepxKaHHA KHCIOPOa B TKAHAX X2KHBOTHOPO. 

Takum o6pa30M, W3 PxJla MCIbITaHHbIX HAMM BeleCTB TOJbKO Te H3 HUX, 
KOTOPbIe 3HAUHTebHO CHW KAM cofepxKaHue O, B TKAaHAX, OOHAPY2KMBaJH | 
B COOTBETCTBYIONLMe CpOKM OTYeTMBOe TIpOTMBOMyYeBOe elicrBue. IIpu stom | 
YMeHbIleHHe HallpA%KeHHA KMCOPOLa B TKAHAX OPraHu3Ma MOXeT ObITb NOCTUr- 


HYTO, NO-BHAMMOMY, JIMUIb MyTeM BO3ZeHCTBUA uepes Cu3sHONOrHYeCKHe MeXa- 
HH3MBI. 


VUucrutyT MopdoJiorHu KKBOTHBIX int 
um. A. H. Cepepuosa 4 Ti 1960 
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Aoxrnangp Akagemun nayx CCCP 
1960, Tom 132, Ni 6 


BHOXHMH A 


Akayemuk AH ApmCCP [. X. BYHATAH 
|) HOBDIE JAHHDbBIE O POJIM FAMMA-AMMHOMACJIAHOU K HCJIOTbI 


| 3a MocnezHMe roxL 3HauNTeIbHbI HATepec BbIsBaJla TAaMMa-aMHHOMaCsaHas 
kucuoTa (CAMK), koropaa B 1950 r. 6bima OO6Hapyxena PoGeptcom c corp. (1) 
ft Apanapa c corp. (?) B MOsry MuleKONMTAaIONLMX B OOIbINHX KONMUeCTBAaX. Tocae 
oro Kak Basemopc corp. (*) u oqHoBpemeHHo Xaiiamu ccorp. (4) oOHapy2xKHsH 
AMK 8 coctaBe «paxTopa I» m ycranoBumu ee uHrMOupytoulee JelicrBue Ha 
HEPBHY!O AKTHBHOCTb, Pa3sBePHYJIMCb WIMpOKHe UCCJIeqOBaHHA MO M3yyeHHIO 
neuctBua TAMK. Mmewres yKasanua, uro «paxtop I» nomamo TAMK cojepxut 

Apyrve BelllecTBa, OOaalouiNe TOPMO3ALLUM 3pcbeKTOM, H uTO FelicrBun TAMK 
4 «paxtopa I» He Bcerga ugeHTuyHp (°). To qannbim Max Jlennana, TAMK or- 
SyTCTBYeT B «haKTope |», uM, MO erO MHEHHIO, OHA ABJAeTCH MpOAyKTOM paciiaja 
HaXxOJAULMXCA B HEM Apyrux BelllecTB (°). OWHAKO OO/IbUIMHCTBO UCCJIeqOBaTeweli 
cuutaeT TAMK paxkubim dakTOpOM B OCYLLECTBJIEHHH TOPpMO3HOrO Mpouecca. 
HecMoTpA Ha MHOFOUNCJeHHbIe UCCeAOBaHuA, MCTMHHbIH MeXaHU3M JelicrBua 
TAMK ua HeEPBHble MpOIecchl elie He BbIACHeH. OcoObili HHTepec TpelcTaBwAerT 
nelictsue TAMK Ha ctpyKtypy MeMOpaH HeHpOHoB M CHHarlcoB. Ova BbI3bIBaeT 
penouApHsalio (rHNOJAPH3allMIO) KJIeTOUHOM MeMOpaHbl (*), IpHyem MOqOOHOe 
WeHCTBHe Ha MeMOpaHHbIi NOTeHUMAa, Kak MoKa3aiu Komrosun uw Koxuua (°), 
TAMK u §$-alaHHH MpoxBAIOT H B OTHOWeHHH Oe3HepBHbIX OpraHi3MOB — 
HHy3opun. 

MccaeqoBpaHiva, MpOBOAHBIUIMeCAH HaMH B TeyeHHe pxjla eT, NOKa3au, UTO 
rHNOrJIMKeMHYeCKOe JeHCTBHe MHCYJIMHA KyNupyeTcs, Kora OH NpHMeHsAeTCA 
Ha (pOHe pa3sBHTOrO KOPKOBOTO TOPMOKeHHA, BbIPAOOTAHHOPO B pesyJbTaTe yra- 
IIeHUA YCJIOBHO-HHCYJIMHOBOH runormuKemuu (°""),. YuntprBaa 3Hayenue TAMK 
B OCYILeCTBJICHHM TOPMO3HOrO Iipomecca H ero elicTBHe Ha MeMOpaHHBble CTPykK- 
TYPbl, a TaK2Ke NPMHUMaA BO BHAMAHHE, YTO OJMH M3 OCHOBHbIX M€XaHH3MOB [H- 
NOPIMKeMHYeCKOrO JeuCTBUA MHCYJMHA 3aksIOUaeTCA B MOBbIMeCHHH MpOHHae- 
MOCTH KJIeTOUHOM MeMOpaHbl (OCOOeHHO MBIIMeUHOH WM X%KMPOBOM TKAaHH) K Tyli0- 
KO3C, MbI 3aaIHCb WelbiO M3y"yHTb ZelcTBHe TAMK wa TpaHcnopT rutOKO3bI 
B MbIWMedHYy10 TKaHb. McceqoBaHuA MpOBOAHIH Ha u30MpoBaHHOH (C. I’. Mos- 
cecaH u IO. M. Jlemun) nHTaKTHOL Madparme KpbIc, KoTopas (1*,**) aBlaeTca Oovlee 
NONXOMAWLUM OOLEKTOM JIA HSYYCHUA MPOHMWAeMOCTH MBIIMeYHOM TKAaHH K TJIlO- 
Kose. J[uadbparmy OpasM oT Kpbic camuyos Becom 80—120 r. MuKyOaumio mposo- 
IMI B KpeOC-puHrepoBCKoM OuKapOonaTHOM Oydepe (pH 7,4-—7,6) B anaspo6- 
HHIX yclopuax (95% N + 5% CO,) npu 37° B TeyeHHe | uaca(*’). MuKy6a- 
UMOHHad cpeqa cocrapaaua 10 Ma, ritoKosy AoOaBANM M3 pacueTa 25 Mr/MA 
A olpeleianu ee 10 mMetoxy ComoyKu. TAMK npumensn B KOJMUYECTBE OT 
0,5—50 y/ma, uncyaun 10°*—0,1 en/Ma (KpucTananuecKHH WHHK-HHCyJINH 
aKTHBHOCTHIO 24,6 e/Mr). } ; 

Huxe npupesenbl JaHHble O MOPIOWeHHM TvIIOKO3bI MHTAKTHOU Juadp armMoii - 
B AHaSPOOHBIX YCOBHAX Nog ZelicrBuem uucysuHa M TAMK (B Musanurpammax 
Ha 1 r cBexell TKaHM, B CKOOKAX YHCJIO OMBITOB): 


Koutpoms 6,37-+4,74 (14) TAMK 10 y/ma 21,40+3,88 (13) 


16,53+3,78 (14 Mucyamu 0,1 eq/Ma + 
Sparen co) mre ee il Aue PAMCHO Ly warn | 28 LA SLORICEA) 


TlonyyeHuble pe3yJIbTaTbl MOKAa3bIBalOT, YTO MO] JlelicTBHeM VMHCYyJIMHa Ha 

i NOBbIMaeTcs. 
0,1 en/Ma) morsomeHve JIOKOS3bI quadparMou 3HaudHTeJIbHO ’ 
14* 143; 


PAMK sb konnentpanun 10 y/Ma cHabHee HHCYAMHa MOBbIMaeT MpOHHKHOBeHHE 
PJIOKOS3bI B MBILIeYHY!O TKaHb; Ooslee 3HAYHTeIbHOe MOF OWLeHHe OTMe4aeTCA TPH | 
nanuanu TAMK uv nucysauua. B 9Tom cuyyae MOriouleHve PIOKO3bI MbIMIWeH 10- 
CpaBHeHM!0 C KOHTpOJbHbIMH JaHHbIMH MOBbIMaercA OoJlee YeM B 4 pasa. 4 

Yoenusuiucb B Tom, uro TAMK 8 Konyexntpanuu 10 _/Ma CubHee, 4eM HH- 
CYJIMH, MOBbIWaeT MOrOuleHHe TvIIOKO3bI MBIWIedHOH TKaHbIO, MbI MOCTaBHJIM 
ONBITHI C PpasJIMYHbIMA KOHWeHTpaluamu TAMK. 

Torsouenve riOKO3bI WMabparmMo Kpbic B adpoOHbIX ycNOBHAX NOR Wei- 
CTBHeM pa3JIM4HbIX KOHUeHTpaunH TAMK okasamocb CileqyouluM (B MMJIM-. 
rpamMax Ha Ir cBexei TKaHH, B CKOOKaX YHCIO ONBITOB)| 


KouTposb 8,9241,24 (10) TAMK 5 y/ma 22,7+6,48 (6) 
TAMK 50 y/ma  4,9-+1,9 (3) 1 y/ma 19,15-+4,7 (10) 
10 y/mMa .17,854-1, 22 (4) 0,5 y/Ma 12,63--2,27 (6) 


Tlo1yueHuble pe3ybTaTbl CBUJeTebCTBYIOT O TOM, 4TO AelicrBHe TAMK ua: 
IIPOHHILaeMOCTb MbIIMeYHOM TKAHH K TJIIOKO3e He PaCTeT C ee KOJIMYCCTBOM, Ha- 
OOOPOT, MaJIbIe LO3bI B OOJIbINMHCTBe CJIy4aeB OKASbIBaloTCA Oouee 9ppPeKTHBHBIMM. : 
Murepecuo ormerutn, uro TAMK 8 kKontenTpauuu | y/Ma MpoaBAsaeT NouTH Ta-| 
KOM 2Ke appeKT, KaK HM B Culydae ee KONUeHTpauun 10 y/Mu. Takoe 3HayHTebHOe: 
lelHcTBHe CTOJIb HA3KMX KOHMeHTpauuh TAMK Gesycsl0oBHo 3ac1yKUBaeT OOJIb- | 
moro BHuMaHHA. IIpu KoHyeHTpamuu 0,5 y/ma TAMK oxkaspiBaet Oovee caOblit 
abtekT, HO BCe Ke B 3TOM CuIydae MO CpaBHeHHIO C KOHTPOJIbHbIMH JaHHbIMH 
MOFJIOULeHHe TVIOKO3bI 3aMeTHO mopbiiaetca. TAMK B xKomuyectBe 50 y/Ma- 
OKA3bIBaeT MPOTHBOMOIOxKHOe JelicTBHe; MO CpaBHeHHIO C KOHTPOJIbHbIMH JaH- 
HbIMM OHA YrHeTaeT MOPOWeHHe FIOKO3bI MbILeYHOH TKAHbIO. 

YuNTHIBaA, YTO MHCYJIMH MpOABsAeT CBOe JelcTBHe B KOHMeHTpaun 10-%en/ma 
(1°) w TO HOPMaJIbHaA CbIBOPOTKa XKHBOTHBIX H YeJIOBeKa COMeP KUT B CpeqHeM 
10-4 enuHum MHCyMHa B 1 Ma, MbI NOCTaBUJIM ONMbITHI C ITOH KOHWeHTpauvet 
uncyiuHa WH TAMK 1 u 0,5 y/ma. [lomyaenuple pe3yibTaTbI MOKa3aJiu, TO 
1 y TAMK 3HauutTenbHO CHIbHee YCKOpAeT MPOHHKHOBeHHe TJIOKO3bI B MBI- 
wewHy!0 TKaHb, 20,5 y TAMK oxa3piBatoT MouTH Takoli xe acbpexT, Kak u 107% 
eMHUIL HHCYJIMHA. 

B 9THX HCCNeqOBaHHAX KOJIMYECTBO TJIOKO3HI, MOPJOWeHHOH MHTAaKTHOH 
MapparMoH, BbICUMTbIBAJIOCb Ha Bec OAHOK WHadparMpl. Drum OOBACHAIOTCA 
Ooslee BbICOKHe BeJIHYHHbI NOPOWeHHA FJUOKOSbI B Hallux onbitax. JlabHeH- 
Ie HCCJIEQOBAHHA, MpOBeeHHble C H30JIMpOBaHHOH YMadparMoli uw OKpyxKa- 
1OleH ee TKAHbIO, NOKa3aJI, YTO OHA WHadparMa B KOHTPOJIbHbIX ONbITaX B 4 pasa 
OouIblie MOrsoulaeT POKOSbI, YEM OKpyxXaloljad TKaHb, a pW WoOaBKe UHCy- 
umua (0,1 en/mn) uw TAMK (1 y/mn)— 8 7 pas 6onbme. Takum o6pa3om, 
B WCCIeMOBaHHAX C OFHOH M30/IMpOBaHHOH MadparMoH OTMeyasacb Ta Ke 
3AKOHOMEPHOCTb, KOTOPaH HaOIOJaJlacb B OMbITaX C HHTAKTHOM Wuadparmou. 

OHOBpeMeHHO B 9STOM CepHH ONbITOB HAMM OMpeleANOCb HM KOJIMYeECTBO 
ramkorena (P. P. Hepcecan). KomuuecrBso ramKorena B juapparmMe Kpbic 


B MUJWIMrpaMMax Ha 1 r cBexel TKaHH (B CKOGKaX — YMCJIO ONBITOB) OKa3al0Cb 
Cue YIOWLUM: 


KouTpob 0,81+0,44 (5) TAMK 10 _/ma 2,22+0,45 (4) 
Vacyamu 0,1 ex/ma 2,12+0,6 (5) TAMK 10 _/ma + 


‘+ MHcyIMH O,leq/mM 2,5-+0,05 (3) 


TlozyueHHble pe3yJIbTaTbI CBUeTeEbCTBYIOT O TOM, YTO MON TelicrBHeM MH- 
cyuHa u TAMK coyep»kanue rinkorena B MbIWIe4HOH TKAH 3HAUNTeEbHO BOSpa- 
craeT. IIpu 9ToM HapacTaHne KO/IMYeCTBAa PMKOFeHa B MBIIUINe pH WOOanke TAMK 
MpOMCXOJUT B OOMbIeH CTeMeHH. ITO CoBMaaer C JAHHbIMM B OTHOWeHUN MOrs0- 
ILCHHA PIOKO3bI H3 HHKYOAalMOHHOH Cpepbl. SHaYMTeAbHOe HapacTanne coyepxKa- 
HUA TIMKOreHa B MbILMIMe NPOHCXO_UT uv pu Hanuunu TAMK B konyentpanun 
1 y/Ma. 

'nMKoreH B MBIMeYHOM TKAaHH ONpeleAM Takyke PHCTOXHMMUeCKUM IyTeM. 
Oxasalocb, 4TO HaKOIleHHe TIMKOreHa B MBIIMeyHO TKAaHH Hog meficrBuem 
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PAMK (10 y/ma) mpoucxogut B Ooubulem KomMUeCTBe, UeM NOX BMAHHeM HHCy- 
mua (0,1 en/mn) (A. A. Tanosn). 

O NOBBIWeHHOM MOPIOUleHHM TIIOKO3bI MbIWeWHOi TKAHbIO Tog jelicTBMeM 
TAMK csugetenbcryioT Takxe pesybTaTel, MOyYeHHBIe HaMH IipH BBeeHHH 
TAMK B Oenpenuyio aptepmio (A. C. Oranecan). OnbiTs crapusu Ha cobaKax 
‘Noy HeMOyTasoBbiM Hapkosom. B Teyenve BBegenua TAMK B aptepuio u yepes 
(OMpeeeHHbIe MPpOMexKYTKM NOCe Hero Opa KpOBb H3 OelpeHHO apTepuu 
(HW BeHbI Ha OllpeflevIleHHe KOJIMYeCTBA POKO3bI. OKa3asIOCb, YTO apTepHO-BeHO3- 
‘(Had pa3sHuia NO PiOKO3e 3HaYHTeIbHO NOBbIMWaeTCA MPH BBeLeHHM B apTepHIo 
+TAMK. 

GHaUHTeJbHbIN MATepec MpesAcTaBsaso u3syyeHue AelictrBua TAMK Ha npoHuK- 
HOBeHHe FJIOKOSbI B MOSr. C STOH WebiO NPOBOAMJIM UCCeqOBaHUA Ha coOaKaXx. 
Kposb Ha ucculeqoBaHue OpaiH U3 KapOTHAHOM apTepuH, B3ATOL B KOMKHDIM 0C- 
KYT, H Hapy2KHOH ApemM#Ol BeHBI, y KOTOPOLi MepeBASbIBaJIH BCe BeETBH, KpoMe 
3aHe-JIMIeBOH BeHbI, HMelOleH MpAMOe cCooOlleHHe C MOMepeyHbIM BeHO3SHbIM 
cuHycom uepena. TAMK sBsoqusH B KapOTHAHYIO apTepHio B KOuMUeCTBe 2— 
2,5 wr (B. B. Erusu). Momyuenupie pesybraTbl noka3aM, YTO Mp BBeLeHHU 
| TAMK norsonmenue Mo3roM rsOKO3bI 3HaYMTeJIbHO Mopblllaerca yepes 2 MUH., 
| 3aT€M BOCCTAHaBJIMBaeTCA OObIGHBIM YPOBeHb 3aXBaTAa FJIIOKO3bI MO3roM. Takoli 
ObICTPbIH HM CKOpONpoxogxaUh sdcdexT oObacusetca Tem, uTO TAMK, sBegennan 
B KPOBb, ObICTPO paclipefqeaeTcA B OpraHax (KpOMe MOsra) MH B 3HAaYHTeJIbHbIX 
KOJIMYeCTBAX BbifeAeTCA c MOUOH (14), 

B CBA3H C MOJIYYeHHIMH pe3yJIbTATAMH MbI 3aaJIMCb WeNbIO BLIACHUTb TakxKe 
JekcTBue u B-aaHuHa Ha NOrsoulenve rOKO3LI AMadparmol Kpbic. OMbITbI mpo- 
BOAMJIM B TOM xe Tops Ke. IlowyuenHble pesyJbTaTbl MOKa3asH, UTO B-alaHHH 
B KOHUeHTpauHH 10 u 20 +/ma no cpaBHeHHio C KOHTpOsIeM MOUTH BABOe NoLaB- 
JIHeT MOriOWkeHve TIOKO3bI MbilleH WU HaKONJIeHve TyIMKOreHa B MbI- 
meuHoH TKaHH. MutepecHo OTMeTHTb, 4TO f-anaHHH MHrvONpyeT eHCTBHe 
TAMK, uo wa adcbekT WHCyIMHa OH B CpaBHHTebHO OOJIbUIMX KOHIIeH- 
Tpauvax He BuuAeT. Ilo BceH BepoATHOCTH, TOpMO3Alee TelcTBHe B-anaHHna 
Ha apdext TAMK o6ycaopsuBaerca UX KOHKYPeCHTHbIMH B3aMMOOTHOIeHHAMH. 
TlomyueHHble HaMM HeEKOTOpble JaHHble TOBOPAT B MOUb3Y OMNpeleyIeHHOH CBASH 
MexKy ZelictBuem PAMK u uncysmuua. OKa3asiocb, YTO MHCYJIMH UH, B OCOOeHHOCTH, 
TAMK noppiuator cojep»xxaHve OCHOBHOrO BellleCTBa —KHCJIbIX MYKOMOVJINCa- 
XapHOB COeAHHUTeJIbHOH TKAaHH, OOBOJIAKMBAIOUeH MbILIeYHbIe BOJIOKHa 
(A. A. Tanosu). Kucabie mMykonommcaxapvybl onpesweiasM rucTOXHMHYeCKKM 
TlyTeM. Bo3MoxKHO, 4TO H3MeHeEHHe MYKOMOJIMCaXapHOB ABMAeTCA OHO U3 
MPWYHH MOBbIWIeHHA MpOHHIaeMOCTH MbIWeYHOK TKaHM JIA POKO3bI. OHako 
JIA BbIACHCHHA STHX BOMPOCOB HeEOOXOAMMbI CNelMaJIbHble HCCeEqOBaHHA, KOTO- 
pble HaMH HauarHl. 

Tlonyuenuble B HacTOAeH padoTe pesysbTaTbl HapAAy C APyruMu sMTepa- 
TYPHBIMH JaHHBIMH CBM eTeLCTByIOT O ToM, uTO TAMK umeer Ooulee WIMpoKoe 
3HaUeHHe B XKUBOTHOM OpraHu3Me, H ee PYHKUMA He OrpaHHyMBaercaA B Ipewemax 
WeHTPpasIbHOH HepBHOH CHCTeMbl KaK Helipo-rymopa. 


Tlocrynuso 
26 II 1960 
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JI. A. 3YEB nu IO YYH-5A0 


OBMEH ®&OC®OPHbIX COEAMHEHHMM B TKAHSX PASJIMGHbIX 
OPFAHOB PACTEHHM SAPOBOM MUNEHHILbI 


(I1pedcmcereno akademukom A. H. Onapunoim 9 II 1960) 


Ha coppeMeHHoM ypoBHe H3yY¥eHHA MMHepaJIbHOTO NMTaHHA pacTeHult Ble | 
Goble ONpegeMAeTCA HEOOXOAHMOCTD HCCeEOBaHUA WeHCTBUA YCIOBAM IIMTa-} 
HHA Ha B3aMMOCBA3b HM B3AMMO3ABHCHMOCTb Pa3BHTHA PpasJIMYHblX OPTaHOB,! 
B cpa3v c 3THM Gosbiloe 3HayeHHe MpHoOperaer usyyeHHe OOMeHa BeLeCTB| 
B TKaHAX STHX OpraHoB. B HacToauleM McceqOBaHHU ObiIO MpoBefeHoO HU3y-) 
yeHHe OOmMeHa (poccdopHbIxX COeAHHEHHH B pa3HUHbIX OpraHaxX MOJIObIX) 
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* 
Puc. 1. Conepkaiue dociopa B TKaHAX Puc. 2. Jlona Pyyg B KOMMYeCTBeE cero 


KOE (a), Sieh ned (0), ‘Sheekaat @, MOrOMeHHOrO MeyeHOrO docpopa B TKa- 
kopueit (2). J —Paik; 2—Ppyxi 8 —Po; HAX. OOosHayeHua Te xe, 4TO Ha puc. 1 
4—Pog;-5— Pus 


pacTeHu sApoBok nimenuup. Jia u3yyeHuA BbIJeAIMCb CueqyIolulue TKAaHH: 
KOPHH — BCA Macca KOpHeH Ha 5 CM HMKe y3la KYUICHHA; JIMCTbA — JMCTO- 
BbI€ MaCTHHKM BCeX (PH3HOJIOrHYeCKH AKTHBHBIX, 3CJICEHbIX JIMCTbeB; CTeOH — 
OHO Me@KOy3Ive, HAXOMMBINeeCA B COCTOAHHM BBITATHBAHHA, 6€3 JMCTOBbIX 
BUaraJMUl; KOJIOCbA — 3a¥aTOUHble KOJIOCbA, HaXOMHBIIMeCa B Hauae BbITA- 
THBaHuA OCTeH KOJIOCKOBbIX YelllyeK. CpeqHul Bec Ha OHO pacTeHMe cocrTaB- 
JiAJI: KOpHH 63 mr, sucTba 131 mr, creO6mu 100 mr, Konocba 2,25 mr. 

Jo 34-cyrouHoro BospacTa pacTeHHs BbIpallMBaMCcb B BOAHOM KyJbType 
Ha H€CKOJIbKO H3MeHeHHOH cmecu IIpanumiuuKoBa. SaTemM mepeHocuuch Ha 
TaKy!O Ke NO COcTaBYy CMeCb, HO cOsepxKalllylo paqHoaKTHBHBIM usoToN coc- 
dbopa (P**). C sro cmecu pacTeHua CHHMaJMCb NOcweqoBaTeNbHO B cuepy10- 
ulue cpoku: */2; 1; 2; 4; 6 u 36 uac. B nurareabHy1o cMecb BHOCHNOCh ANA 
N€pBbIX MATH SKCHOSHUMH OKOMO 10wCu P%, a qa MocAeqHeH — oKou0 5 uCu 
‘P® ya 1 mr P3'O;. Mocne tbuKcauuu napamu Kunawel Boz u BbICYLIMBa- 
Hua mipH 60 — 70° B pacTuTembHOH Macce ompefenaoch coflepxKaHHe Meue- 
‘Horo cboctpopa (P"), a Takxe cyMMapHoe cojepxanue (P + P*) pasyenbHo 
MO CJleqyIOuwuM PpakunAm: docpop Heopranvyeckux docdatos (Pye), opra- 
HMYECKUX, PACTBOPHMbIX B 5% TpuXxJOpyKcycHoh KucJloTe (bpakunsa caxapo- 
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poctatos — Pew), cocpatuyos (Po), pHOoHyKsenHOBOH KucHoTE! (PpyK) u 
HesokcHpHOonyKeMHOBO KucHOTH (PqHK). 

| Pesybrarbl , OlpeweseHuA CyYMMapHore cofsepxanua poccopa (puc. 1) 
MOKa3aM, YTO ‘aHaM3MpOBaHHble TKAHM Oovlee 3HaUHTeMbHO pa3zMUAalOTCA 
MexKy COOH 110 OTHOCHTebHOMY conep»kanuio§ Payx HW MeHbINe BCero 110 
eolepxKanmio Ppyx. Tkanu, xapakrepu3yioulvecd HHTeHCHBHBIM pocToM, OTJIH- 
aloTCa Ooslee BbICOKHM COJep>xKaHvem Poux, ¥eM Ppyx. Oco6eHHo BbITeIAIOTCA 
iB TOM OTHOIUCHHM 3audaTOUHble KOMOCbA. Bo BceX aHasM3MpOBaHHbIX TKAHAX 
(ppakunaA Pye 10 ypoBnio coxepxKanna dochopa mpeBocxoquT moOy1o ua 
apyrux (pakuni. IIpu 9Tom B aHeTDAX U KOpHAX — Ooee 3HAUHTeIbHO, 4eM 
HB KOOCbAX HM cTeOuInx. Hapaay co cKasaHHbIM HeOOXONMMO OTMeTHTD TaKKe 
|MOBbILICHHOe CofepxKanve Pc B KopHaAX. Takaad »Ke KapTHHa HaGwmONamach 
}HaMM panee (‘) pu BpbICcoKOm 

VypoBHe (ocdatHoro muranus 

jpactenuil numennu. 
Ha6mozenue 3a AMHaMmn- 
iKOH pacipeyetenna noro- 
‘U,aeMoro pacTeHHAMH Mey¥eHO- 
ro bocdopa Mex Ay HeopraHuue- 
‘¢CKOH HM OpraHMuecKuMuU (cbopMa- 
MH (puc. 2) moka3a0, uTO 
pa3imuua 9TorO pacipeyese- 
“HUA Y aHaJIM3MpOBaHHbIX TKa- 
Heli MoryT ObITb OUeHb 3Ha- 
UHTeIbHbI. B wMCcTbaAX TONaB- 
‘jiaiomad uacTb MeyeHOrO (oc- 
@opa oOvapyxuBaetca B (bopme | ; 
Puyo, B TO BPeMA Kak B bi2 4 6 Hvac. 
3aUaTOUHbIX KOJIOCbAX Ha 9STY 


cbopMy UpHxogqurca MeHbuie Puc. 3. Pacnpegemenue morsoukenHoro docibopa 
10% BHYTpH dpakuui dochopoprannueckux coemMHeHuH. 

lg Cnepa — pacnpemenenve P+ P*. QO6osHaueHua Te 
Bricokoe CoyepxKaHHe Me- 2Ke, UTO Ha puc. 4 


ueHoro docdopa B (opme 
Puyo B JIMCTbAX MOXKHO  pac- 
CMATPpHBaTb KaK pe3yJIbTaT TOO, 4YTO NO MpOBOAALULMM IyTAM B BOCXOJA- 
uleM HalpaBJeHHu cbocop MepesBuraeTcA MpeHMyulecTBeHHO B dopmMe Pyo. 
Qo corsacyeTcA Cc BbICOKMM COfep%KaHveM Py@ B Macoxe (*), a TakxKe C Apy- 
TuMH JaHHbImu (*). Kasanocb Obl, YTO B KOPHAX JOJMKHO HaOMOMAaTbCA CKON- 
JleHue HeopraHuyeckoro MeyeHOoro tboctbopa — ec IIpH3HaTb, 4TO 3HaYMTebHaA 
yacTb lorsoulaemoro (pocibopa MoxKer llocrynaTb B MpOBOAAMyIoO cucTemy 
MUHy yuacrve B OOMeHe B KopHsAX (4). Ognako Joma mMeuenoro docdopa 
B dopMe Pym B KOpHAX HMxKe, YemM B JIMcTbAX. Ilo-BugquMOMy, 9TO CBA3aHO 
cO CKOpocTbiO MepesBMxKeHHA (hocopa B Haj3eMHble OpraHbl UM BeCbMa MHTeH- 
CMBHBIM CHHTe30M coesqMHeHU (bpakuut Pco B KopHAX. B paccmarpHBaemom 
COOTHOWeHHU opm docdopa sacJlyxXuBaeT BHHMAHHA XO] KPMBbIX, XapakrTe- 
PU3YIOULMX COOTHOMIeHHe HX B JIMCTbAX M KOPHAX B Hayase onbiTa. OH MoKa- 
3bIBaeT, UTO B Hayase (Poctop HECKOJIbKO HMHTeHCHBHEE BKJIOUaeTCA B Opra- 
HYYeCKHe (POPMB!, OTHOCHTE/IbHO HaKONJIeHHA B HeOpraHHyecKkoh copme. 
Pacnpemlesienve normomaemoro (bocopa BHYyTpH dopM opraHMyecKHx coe- 
Tuuenuit (puc. 3) oKa3al0cb TakK2Ke Pe3KO Pa3IM4HbIM B M3yYaBINUXCA TKAHAX: 
Ecau, HallpwMep, B KOpHAX NOfaBsAloulad YacTb MeyeHOrO cpocopa o0Ha- 
pykuBaetca B dope Peo, TO B 3aYaTOUHIX KONOCbAX B STO (opMe MeveHEIH 
(boctbop mosBuseTcA TOJIbKO Tocwe 2-yacoBoH sKcnosuuu. TloKasanHoe Ha 
puc. 3, oTMeNbHO cJleBa, pactipeylenenve cyMMapHoro (pocibopa B KaKOH-To 
CreneHH JeMOHCTpupyer pa3iMUHOe MoNMo/HeHMe (pakiMA MeyeHbIM chocdopom, 
Ho Goslee onpeseteHHO 9TO XapakTepH3yeTcA YACJIbHbIMH aKTHBHOCTAMH 
(puc. 4). Lenecoo6pasHo AuHaMMKy pacmpefeweHuA morsoulaemoro cboctbopa 
MexKyy (bpakijMAMH OpraHHyecKHX COCAMHEHHH pacCMaTPMBaTb MapalesbHO 
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C YJ@JIbHBIMH AKTHBHOCTAMH. STO NO3BONHT BHLETb, YTO B KOPHAX HHTCHCHB*) 
Hoe HakomvieHHe MeyeHoro dochopa B dopme Pc@ CBA3aHO He TOJIbKO C TEM;)) 
uTO TKaHH KOpHeli Gorath! sto cbopMoH chocdopa, Ho u c Goree HHTCHCHBHBIM| 
TONOMHeHHeM 3TOH dpaKxunH meyeHEIM choctopom. Bropok oco6eHHOCTBIO! 
KOPHeli ABJIAeTCH OosIee HHTEHCHBHOe BKJIOYeHHe MeYeHOTO tboccopa B dopmy: 
Ppux, ¥eM B (opmy Pynx. TKaHH BcexX Mpyrux OpraHOB xXapakTepH3yloTCA! 
NpOTHBONOORHOMH 3aKoHOMepHOcTEW. M3 STOrO MOXKHO CleNaTb BbIBO] O Ha-# 
JIMYHH 3aBHCHMOCTH MexKy MHTeHCHB-} 
a 6 Gass 2 HOCTbIO CHHTe3a COCIMHEHHH, BXOLsA-| 
InMX BO @pakuHIo Pco, H HHTCHCHBHO-| 
CTbIO OO6MeHa Ppp. i 


Ss 


yale mocrynaeT 6oslee HHTCHCHBHO B) 
dboccbatuabl. IIpu nomyyacosol sKcm0-} 
3HILMM OTMeUaeTCA HECKOJIbKO MOBbILMEeH=} 
Had yebHad AKTHBHOCTb 9TOH dpak-) 
wuu. pu nocaenxyiouyux SKCNO3HIHAX' 
qoua MeyeHoro cboctbopa Pe B oOmleM} 
OpraHuyecKoM MeyeHOM cpocdope nocte-| 
T@HHO TOHMKaeTCA 3a cueT yBeHYe-! 
HUA omH doctopa caxapodocdarTos. 
Taka 3aKOHOMepHOCTb I103BOuIAeT 
CKa3aTb, TO HHTeHCHBHO CHHTeSH-! 
pylollveca B  KOPHAX coeqHHeHHSA, 
BXONAIMMe BO (pakuHIo Pco, He O- 
XOJAT JO JHCTbeB, XOTA U CHOCOOHDI 
NepeBuraTbea TO pacTeHuio (°). 

JIuctba G6onee OoraTs! PprHK, FeM 
Prux, HO Oovlee HHTCEHCHBHO Ha eC MHYLY 
cCyMMapHoro qboc*opa BkKwO"UaeTCA Me- 
yeHoro cbocdopa Bo dpaxuuio Pauk. 
Syecb elle pa3 MOXKHO OTMETHTb TeC- 
HYy!O CBA3b OOMeHa PpyK C PAMKOJIMTH- 
yecKHM ipoueccom. Ocua6seHHe ero 
B JHCTbAX Ha CBeTy COMpoBowKMaerca 
YCHJIEHH€EM HHTCHCHBHOCTH BKJIIOUCHHA 
300 MeyeHoro docdopa Bo dpakunio Pare 

B cre6ax xXapakTep pacnpejese- 

100 HHA MeyeHOrO docdopa no ppakiuamM 

“9 OpraHHyecKHX coelHHeHHH OmKe K 

xapakTepy pacnpefesleHua B KOJIOCbAX. 

TO OObACHHeTCA TeM, UTO HCHOIb30- 

Puc. 4. JIunamuka yyenbunix axtupno- BavlaCb TKaHb pacTyulero cTeOin. Bme- 

ctei. BuyTpw Kaxgol rpynmpt cromOuv- CTe C STHM CTeOJIH pe3KO OTMMUAIOTCA 

KOB cipaba Hameso: Prix; Ppyx Po, OT KOJIOCbeB MHTCHCHBHEIM BKJIOUeHHeM 

Pco Py Octanbubie o6o3HayeHuA Te meyeHOrO tbocopa Bo dpakuuto Pca. 

%Ke, TO Ha puc. f IIpu SsTom oma ero B dopme Pc@ o7 

BCerO BKJIIOUCHHOrO B OpraHHyeckueE 

COeqHHEHUA MeyeHoro (chocopa B Mmpotecce OMbITa HECKOJbKO NOH KAaMAaCb. 

4TO NO3BOMAeT NONYCTHTb BO3MOMKHOCTh NPHTOKAa B CTeOeIb COeAMHeEHHH dbpak- 
wun Pc, CHHTe3HpOBaHHbIX B KOPHAX. 

SayaTounbie KOJIOCbA 3HAYHTEJIbHO OTJIMYAIOTCA OT BCEX PaCCMOTPeHHbI> 
TKaHeH Oovlee HHTCHCHBHbIM BKJIOUCHHEM MOroulaemoro dochopa B HYyKNeH: 
HOBbIe KHC/OTHI. Cpbue 80% Bcero doctbopa, norjomeHHoro B TeyeHHe 
30 MHH., OOHapy2KuBaeTca B MX cocTape. Bowbuiad yacTb MpHxomUTca Hi 
Pyux- B mpouecce onpira Ha6moyaeTca HeKOTOpoe NOHMKeHUE JOM chocdop: 
B HYKJICHHOBbIX KHCJIOTaX OTHOCHTeJIbHO Apyrux opm, 4TO MoxeT OBIT) 
pesyIbTaTOM Tlepexoga MeveHoro cocdhopa B Apyrve opm. YreNbHbIe AKTHB 
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HOCTH (pakUM Tak2e MOKasbiBalOT, YTO B KOJOCbAX BHAYaIe NONOMHAIOTCH 
IMeueHBIM (ocopoM TriaBHbIM OOpaso0M HyKIevHOBble KucsOTEI. Hecmorps Ha 
/PTHOCHTEJIBHO BbICOKOe CyMMapHoe CojepxKaHHe cboctbopa B Apyrux dpak- 
NMAX, NMONOMHEHMe HX MeYeHBIM (OCOpOM He3HaYHTebHO. TombKO Pe BCKO- 
jpe CpaBHHBaeTcCA TO CTeMeHH MONOJHEHHA C HYKJICMHOBBIMH KHCJIOTaMH. 
7ATO 2Ke KacaeTch Pco H Puyo, TO UX YJeNbHbIe AKTHBHOCTH ObIJIM 3HauH- 
QTeJbHO HYXKEe yJleJIbHbIX AKTHBHOCTeH Apyrux dpakunl u nocne 36-yacoBol 
)PKCHO3HILHH. 

Same IeHHOe NONOHeHHe MeyeHEIM (boctbopom dpakuuli Pye wu Pco NoHUMaeT 
IMPeSBLIVaHHO MHTepeCHbI BONpoc O opMe, B KOTOpOH NepemBuraetca chocop 
O TKaHM 3a4aTOUHOrO Kos0ca. HH MHHepaubuHble tbocdaTh, HU CoeMHeEHUA, BXO- 


KpopMax B 3a¥aTOUHbIX KOJIOCbAX JOBOJIbHO BbICOKOe. Ecuiu ObI OHM OBI HCXO]- 
i BIMH (OPMaMH B (occsbopHoM O6MeHe, TO B HayaJie OMbITa HMeHHO OHM ObIIN Obr 
jOoraTb! Meyenbim cdocdopom. IlomyueHuble Ke SKCNeEPUMeHTAJIbHbIe NAHHbIe M03BO- 
AIOT CKa3aTb, YTO, NO-BHAMMOMY, WHTOMMasMaTHyeCcKHe HYKJICHHOBbIC KMCJIOTHI 
IB 3A4aTOUHBIX KOJIOCbAX ABJIAIOTCA Me€PBbIMH NpOyKTaMH coc*opHbIX coesuHe- 
JHU Ha IyTH yCBOeHuA UMM Gociopa UM 3TH KHCOTHI CHOCOGHEI MepesBHraTEcA 
(10 TKaHH 3aUaTOUHbIX KOJIOCbeB. 

PaccMOTpeHHble 9KCICPHMeHTaJIbHbIe aHHble MO3BOJIAIOT CUMTATb, TO 
B 3auaTOUHble KOJOCbA qoctop MpuTekaeT B (OPMe HYKJICHHOBLIX KHCJIOT U3. 
{TKaHH, MUTarolleH KoONOChSA. 


Mockosckuk rocyapcTBeHHBIli yHUBepCHTeT Tloctynusio 
um. M. B. Jlomoxocosa 9 II 1960 


IHTHPOBAHHAS JIMTEPATYPA 
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HoBa, A.M. Ky3uu ugp., Meyennie aTombl B HCCJIe2OBaHHAX NHTAHHA pacTeHul M NpHMeHe- 
HUA yno6penni, Mag. AH CCCP, 1955, crp.t 58. 
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Jloxaagn Akagemuu nayk CCCP 
1960. Tom 132, Ni 6 


BHOXH MH § 


E. J]. KASAKOB u WH. A. CAXAPOBA ‘ 


H3MEHEHHE 30JIBHOCTH SHOCMEPMA 
mPH THAPOTEPMHYECKON OBPABOTKE 3EPHA IMILWEHULLbI 


(IIpedemaeneno axademuxom A. H. Onapunoim 21 III 1960) | 
| 


PuypotepMuyeckand oOpaOoTKa, TaK Ha3bIBaeMOe KOH] MIMOHHMPOBaHHe 4 
BakHeHWMH cmocoO MOZTOTOBKH MIMeHHIbI K MOMOJIy,— TOMHMO M3MeHeHH) 
(PH3N4eCKHX CBOHCTB 3epHa (MpO4HOCTH HM MaCTH4HOCTH ero YacTeli) BbISbIBaeT 
B HeM (PH3MKO-XMMMYeCKHe WH OMOXHMUMYeCKHeE Mporecchl — HaOyXaHHve, rHApouH 
THYeCKOe pacilelleHHe BbICOKOMOJICKYJIAPHBIX BellleCTB, MHTeCHCHMUKALMIO 
JbIXanua. 

KommuecTBeHHOoe COJepKaHbhe 30JIbI B 3epHe, OCOOeHHO B 9HAOCMepMe, HMeeT 
Ooubidoe MpakTuyecKoe 3HayeHHe. Ilo 301bHOCTH MYKM OMCHHBAalOT ee KayeCTBO 
M BbIXog (*). | 

MoxHO O6b1J1I0 LYMaTb, UTO CTPyYKTYPHble H XMMMYeCKNe H3MeHEHHA 3epHa pH 
KOHJMUMOHHPpOBaHHH, eCTeCTBeHHO, He MOryT OCTaBaTbCaA OeccIeqHbIMA A 

paciipefeeHua B Tele 3ePHOBKH MH-' 

Tao6auna 4 HepaJIbHbIX BellleCTB (30JIbHOCTH). 
SObHOCTh H COsepKaHwe KJeTuaTKH B 9HAO- VimeimMcb yka3aHus Ha TO, 4TO 
cnepMe pv pasHbIX BapHaHTaX KOHJuyMOHH- - KOHJMUMOHHPOBaHve COIMpPOBOM]TdeT- 
poBaHvial (B MpowenTax) CH YB@IHYCHHeEM 30JIbHOCTH 9HO- 
ciepMa B pe3yJIbTaTe MepeMelleHHA 


ie rs 

Bapnautnl mikpeih giver iets BE 30JIbHbIX 3JIEMCHTOB M3 MeCT OO/IbUIeH 
c ou eo 

Cea 55 MX KOHIeHTpalHu (MepudepHiupix 

© TIpeleJIbH,. « eo 

pes spew | 32 caoes) B SHTOCHepM, coxepxKanuit 


HaWMeHblilee KOIMUeCTRO 307bI (7, 3). 
Koutpomb =| 0,401—0, 403 | 0,402 | 0,065 Ojuako 9TO MHeHHe He HMeeT 


Bapuant 1 |0,356—0,361 | 0,358 | 0,056 e 
» 2 |0,362—0:373 | 0,367 | 0'065 SKCNEPUMeHTaJIbHOrO = TIOMTBep»#xK We 


pf 3 0,380 0, 3808 1 /0;064— Es e 
» 4 |0,337—0,354 | 0,345 | 0,058 B HacTosilei padote u3uararoT- 


CA pe3YJIbTaTbl 9KCIHePHMeHTAaJIbHOrO 
H3yUeHHA COjepxKaHNA MUHePpaIbHbIX 
BelIleCTB B 9HOCHepMe pH ruspotep- 
MM4eCKOl OOpaOoTKe 3epHa NMICHMUBI. 

Hsyuanocb 3epHo 43 Boponexckol 061. ypoxaa 1957 r., 4-ro Tuma, BbIile 
cpeqHeH KpyMHOCTH, BuaxKHOCTHIO 13,3%, co crexnoBunHocTh1O 81% u KseLiKO- 
BHHOK | rpynnpl. 

luapotepMuyeckaa oOOpaOorKa (KOHJMIIMOHMpOBaHHe) MpOH3sBOAUMACh MO 
YeTbIpeM BapwantTam: |) xomoqHOe KOHAUMMOHMpOBaHve — yBaxKHeHHe 3epHa 
Jo 16% c nocnenyroulel oTmexKol 24 yaca; 2) XOJOAHOe KOHTMIUMOHHPOBaHHe — 
yBulaxkHeHve sepHa 4016%, ornexka 12 uac.; 3) ropauee KoH_MMMOHMpOBa- 
HHe — yBulaxKHeHHe JO 16%, 3aTem MporpeBaHue Ip Temmeparype 50° B revenue 
45 MuH.; 4) ropayee KOHMUMOHMPOBaHHe — yBmaxKHeHue Jo 16%, 3aTem mporpe- 
Bane pH Temmepatype 45° B Teyenue 45 mun. Kontposem cayxxun0 Heo6pabo- 
TaHHOe 3epHO. 

SHOCMEpM BbIAeIAICA BPYIHY!O C MocseLyrouleli MpoBepKOli NO CTPyKTYPHEIM 
NpH3HaKaM B MAKPOCKOTe C yBeM4yeHHeM 24 X . ONHOBPeMeHHO OTJeJIbHbIe 3epHa, 
B3ATHIC O€3 BblIOOPa, PaCWICHAJMCh Ha TPH YaCTH: 3apOspIIeByi0, CpeqHHHY!O 
BopxXyWleqHy10. 
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IIpumeuaune. IIpusegenpt anupie 
3 onpemeseHui. 


_ B cpequHux HaBeckaX 9HJOCiepMa H OTAeMbHbIX YaCTAX 3epHa OlpeselAacb 

(OJIbHOCTb CXKHTaHHeM B MyeJIbHOH Mey Oe3 YCKOPUTeJIA 10 MOCTOAHHOFO Beca. 

>» SHOCHepMe, KPOMe TOrO, ONMpeeAOCh COfepKaHve KJeTYaTKH MeTOJOM 
yopulHepa — Tanaka. 

J{aHHble O 30JIbHOCTH M COJepxKaHHH KJleTUaTKH B 9HOCTepMe IIpHBeeHbI 
Tada. 1. 

J[J1st HCKHOYEHUA NpeANOMORKEHHA, YTO CHYDKEHMe 30bHOCTH 9HJOCHepMa pH 
‘KOHIMIMMOHMPOBAaHHH CCTb pesyJIbTAaT OoJlee THLaTebHOM OUHCTKH eLO OT BbICOKO- 
OJIbHBIX OOOMOYCUHIX YACTHIL NO CpaBHeHUl0 C KOHTPOJILHBIM OOpa3iloM, MpuBo- 
(ATCA Pe3yJIbTAaThI AHaIH3a NO CONepKaHHto KJleTyaTKH.Cojsep xKaHve KeTYaTKH— 


Ta6aunua 2 


I]pouentHoe COOTHOWeHHe pasHbIX yacTeli 3epHOBKH 


Bapuantbl SapogpueBan vactb Cpequnnaad act BepxyweuHad wacTb 
KOHAUMUHOHH- 

poBaHHuA npeyeuyby. cpena. mpejesibH. cpeaH. TipemesbH. | cpeaH. 

22,8—35,2 28,8 o250-——4Ono 38,8 29 ,3—35,0 32,4 

24, 5—83,3 28,0 30,0—41 ,0 39,0 21, 0—36,8 Groin) 

Hi 24,8—28 ,4 24;9 32,2—43,5 GOVe 33,60—39,6 36,8 

3 21,0—31 ,2 Doel 32,2—44,0 38,3 34, 2—38 ,8 36,0 

» 4 19 ,8—28,7 24,8 37,3—41,7 39,3 | 33,7—42,4 30,9 


MOKa3aTeJib, YYTKO pearupylOlWlNi Ha HHYTOMRHY!O IpuMecb NepndepHHblx C0eB 
3epHa — yOexaeT, 4YTO BCe HCCJIeEAOBaHHble HAaBeCKM JHIOCMepMa CBOOOJHbI OT 
HpumeceH oOomouek. OrMeuarollveca pacxoxwKeHvA B COJepKaHHH KeTUaTKH 
B SHJOCMepMe 43 OOpaslOB 3epHa, MOBeprulnxcA KOHAHIMOHHPOBaHHIO MO 
Pa3HbIM BapHaHTaM, JlexKaT B PpaHulax TOuHOCTH MeToza (0,01 %). 

Jjauuble Ta6. | NoKa3biBaloT HaMeUaIOILYIOCA TeEHJCHUMIO CHUKEHHA 3O0JIb- 
HOCTH 9HJOCHepMa B pe3YJIbTaTe THAPOTepMHYeCKOH OOpaoTKH 3epHa. 

Boulee noHOoe MpescTaBJieHve 06 H3MeHEHHH COepxKaHHA 30JIbI B 9HAOCHepMe 
MOxKeT ObITb TOJYYeHO pH COMOCTaBJICHHH 30JIbHOCTH B Pa3JIMUHbIX YaCTAX 
3epHa. 

Ta6s. 2 comepxKUT aHHble O KOJMYeCTBEHHOM COOTHOLICHHH (B IIPOLWeHTaXx), 
aTa0J. 3 — 30JIbHOCTb (B NpomeHTax) Tpex YacTel 3epHa (3apoOsbllleBad, CDeqHAA 
M BepXyllewHad) MIpH pasHbIX BapMaHTaX KOHAMMMOHMpOBaHHA. B Tadn. 2 u 3 
cpeHue JaHHble NOJY4eHbI U3 pesybTaTOB 15 onpeledeHui. O6e TAOMMUBI MOKa- 
3bIBaIOT 3AMeTHOe BOSPACTAaHHe Z3ObHOCTH 3apObIWeBOH YaCTH 3epHa, MopBepr- 
HYBIUerocd TrMpoTepMuyecKoH OOpadorTKe. . 

CopokyMHOCTb NokasaTeJel U3MCHEHHA 30JIbHOCTH Pa3JIMUGHbIX YaCTeH 3epHa 
(ra6. 1—3) qaer OCHOBaHMe MpuliTH K BbIBOY, ITO THAPOTepMMYeCKan OOpa- 
JOTKA MIMeHMIIbI BeEeT K YMCHbILeHHIO 30JIbHOCTH SHAOCHepMa HU OHOBPpeMeHHO 
K e€ BO3PaCTaHHIO B 3aPObIWIeBOH uaCTH 3ePHOBKH. 

Ha6moyaemoe aABJieHHe MepemMelleHuA YaCTH MHHePaJIbHbIX BeWeCTB H3 9HO- 
SHepMa B 30HY 3aPO/[bIllla MOXKHO MOHATL HCXOAA U3 ONOMOFHYeCKOH CYLM{HOCTH 
3ePHa, a TaK*Ke IPH ahaH3e Tel IOPU3SHYeCKUX MPOLWeCccoB B 3epHe Mp KOBAMUHO- 
iMPpOBaHuH. 

MpakuuA 3epHa C KOMMOMANDIMM cBOlicTBaMM (MH TIpexe BCero OevIKH), 
3 OoOvIbIleH CBOel Macce cocpeqOTOUeHHaA B 9HAOCHepMe, BIMTbIBAH BuJlary, _ 
1a0yXaeT, BbIJeIia Oombuloe KomMYeCTBO Tela. [wyOuHHOe MpoxyiMpoBanue 
ella OO6pasyer TemMeparypHbI rpawuent. CosqaioTcaA YCMOBUA JIA TEPMOBMaro- 
Ipopoyuoctu (4): Bulara, a Cc Heli H paCTBOpuMble BellleCTBa MepeMelllaloTcs. 
3 3aMKHYTOM, IJIOTHO yMakOBaHHOM TeJie C HaWOosee HaOyXWIMuMH, nepudepuii- 
IbIMH CJIOAMU, KAKUM ABJIACTCA 3ePHOBKa MiWenuUbl (°), WBUTraroulMucA MOTOK 
ACTBOPa UMeeT TOMbKO OMH YUACTOK, CHOCOOHbII ero NPHHATb,— HanOoulee 
;OOTIPOHMMAeMaA UaCTb 3ePHOBKH — sapoOsblIl. Bo3MoxKHOCTbh TepemMelleHHA 
emia H MaccEI (BOALI H BOJOPaCTBOpUMbIX BelllecTB) B OOMACTh sapomplllla 3a 
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Ta6anuna 3 


30mbHOCTb YacTeli B3EPHOBKM MIpu PpasHEIX” BapHaHTaxX KOHAMUMOHMPOBaHHA (B MpoleHTax 
— | 


SapoypimeBaaA YaCTb CpefqHAA wacTb BepxywieuHaa 4acTb 

Bapuanrbl SombHOCTb ee oe 

KOHAUIMOHH" Isepna B IeJIOM 

DOnaHHA mpexesby. cpemu. | mnpeqeumbH. cpenu. | mpemenpH. cpeaE 
KoutpoJib imos 2,33—2,46 | 2,39 {,47—1,54 | 1,54 4,66—1,80 | 1,70 
Bapuant 14 1,86 2,36—2,57 | 2,45 1,48—1,56 | 1,53 4,70—1,81 | 1,74 
» 2 1,88 2,562—2,62 | 2,56 4,47—1,58 | 1,52 4,66—1,78 | 1,70 
» 3 4,83 2,40—2,57 | 2,50 1,45—1,52 | 1,50 4,68—1,75 | 1,74 
» 4 oo 2,49—2,60 | 2,55 41,46—1,54 | 1,50 1,62—1,75 | 1,69 


cueT TeMOTb! HaOyxXaHuA KOJNONZHOFO COsepxKHMOTO CeMeHH MLICHHUBI Obi 
noka3aHa T, A. Makcumospi (°). | 

Temso- H MaccooOMeH XapakTepeH HM JIA ropaAuerO KOHJMUMOHMPOBAaHH: 
C TOH pasHullel, YTO TeMMepaTypa LMeHTPaJIbHbIX CIOeB, TOKE Ooslee BbICOKaA I 
CpaBHeHHIO C HapyXKHbIMH, OyeT CKabIBaTbCA U3 MOMBeAeHHOFO Tela M TEI 
woBoro addekTa Ha6yxanHua. Mexanu3M OOpa30BaHHA TeMMepaTypHoro rpayuen¢: 
H SABJIGHHA TePMOBJAaFONPOBOAHOCTH B 9TOM CuIyuae OyfeT HECKONbKO HHbIM 
MOCKOJIBKY CKOPOCTb MpOHHKHOBeHHA BUJarH B 3ePHO IIpH NMOBbIMWeHHM Teme 
paTypbI BOspacTaeT B HeCKOJbKO pa3 (’). 

YCJIOBUA NepeMelleHHA MHHePaJIbHBIX BeleCTB B 3epHe IPH KOHAUMUMOHUPO 
BaHHH HeJIb3A PaCCMATPUBaTb KAaK Pe3YJIbTAT MPOABJICHHA OMHUX Tenopu3snh 
YeCKHX 3aKOHOMepHocTeH. OcoOeHHO OOJIbLUIyI0 posIb UrpaeT OnomOrMyecKan cHe 
Wuuka 3epHa: HHTeEHCHUKALNA Mpowecca JbIXaHHA 3epHa IPH eFO YBMaxKHeHHI 
(8) — nmpouecca 9k30TepMHYeCKOrO, THAPOMUTMYeCKOe paciiienseHHe NOX BMA 
HHe€M aKTHBH3HPOBaBLUMXxCa depMeHTOB Hu T. I. [I[pocHyBuiMlica B pe3sysIbTaT 
YBJIaKHEHHA H MOBbILMeCHHA TeMMepaTyPpbl 3apOAbILI YCHJIEHHO BCaCbIBaeT Bary 
a 3HauHT, HM pacTBOPeHHble B Hel BellleCTBa. OTH BelllecTBa pacxoylyioTcs Ha (bu 
SHOJIOrMyecKHe Mpowecchl OOMeHa H BHYTPeHHEH MepecTPOHKU TKaHel 3apomblua 
BCTYNMBWero B cba3sy SMOpHOHaNbHOrO NpoOyxeHuaA. Tloppiutaoulaica *Ku3HE 
JATCJIbHOCTh 3apOblllla MpH THApoTepMuyecKoH OOpa6oTKe urpaeT HanOose 
CylleCTBeHHY!O POJIb B MepeHoce MaccbI (BIarH HW PaCTBOPeHHbIX BellecTB) U4: 
SHOCMepMa B 30HY 3aposblila, ueMy CMOCOOcTBYyeT Telopusnyeckuh Mpowecc— 
TePpMHYeCKadA MaACCOMPOBORHOCTh. 

TakuM 06pasom, IpuBeyeHHble 9KCHEPHMeHTAJIbHble JaHHbIe CBU eTebCTBYIO 
O TOM, 4TO MpH ruypoTepMuyecKkoh oOpaOoTKe 3epHa MUIeHHIbI MpoucxosN’ 
YaCTHIHIM MepexO MHHepaJIbHbIX BEULECTB M3 SHAOCMepMa B 3OHY 3apoympiiua M0, 
BJIMAHHEM HMHTeHCH@UKAaWMH OMOXHMHYECKHX IpoleccoB H TepMMyeCcKOH Macco 
TIpOBOAHOCTH. 


Mockosckuh tTexHosoruuecknit MHCTUTyT] Tloerynusio 
MIMIWEBOH MpOMbILJIeHHOCTH] 9 II 1960 
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Hokaann Axkagqemunu HaykK CCCP 
1960. Tom 132, Ni 6 


BHOXHMHA 
M. HW. CAME)KHHCKMAM u 4aen-Koppecnongent AH CCCP H. M. 3MAHYQ9JIb 


SHEPrETHYECKHE YPOBHHM METACTABHJIbHbIX COCTOSA HMM 
BHOJIOFMYUECKKWX OBbEKTOB UH MEXAHH3M ‘JEMCTBHA 
HEKOTOPBIX PAJMO3ALIMTHbIX BELJECTB 


B paoore (*) Obl10 NoKa3aHo, 4TO BO3selicTBue Y-u“3/1y4YeHUA Ha Genox, PHK 
1 HK npusoqur kK BOSHUKHOBeHHIO MeTaCTaOHAbHbIX (OUPaUKasbHbIX) COCTOS- 
Hu, aHaJIOPH4HbIX TEM, KOTOpbIe HaOsOWaloTca pH coToBos6yxTeHHN ZTUX 
ayKHeHWIMX XHMMYeCKHX KOMMOHEHTOB KJeTOK. 

Hsy4enve sHepreTu4ecKUX ypoBHei MeracTaOHJIbHbIX COCTOAHMM MOxKeT WaTb 
mpeAcTaBieHve O MYTAX MUrpallMv SHeprHH HM O HaMOoNee yASBUMBIX MecTax 
CJIOHKHBIX OMONOrMYeCKUX CTPYKTYpax, a TakxKe yKa3aTb BO3MOXKHbIe MYTH 
PalMOHaJIbHOrO H3bICKaHHA PaqMOsalMTHbIX BeulecTB.‘B‘cusy TOK eCTBEHHOCTH 
MeTaCTaOWJIbHbIX COCTOAHMH MpH ram- 

Ma- H (oToBo30yxJeHHH B aHHOl 0 
paOoTe H3yyaMCbcMeKTpbl doTooc- =” 
(OpecCHeHUHH BelllecTB (pH TemMepa- 
Type »*uAKoro agora, T.e. 1pu 77° K). 
BbiJId BOCIPOM3BeNeHbI OMIT! C Ges- 
kom, PHK u JIHK, a Takxe nosyye- 05 
HbI CII@KTPbI FOMOreHaTOB HeKOTOPbIX 
OpraHOB MbIllleH H CMeKTpbI cororpoc- 
(PopeclleHUMH pxAa paHo3saulMTHbIx 
cpecTs. 

Hapuc. | comocraBjeHbl CleKTpbl 00 450 500 550 600 mye 
1% pacTropa sHuHOrO ambOyMHHa i 
dS Cia, ue, Puc. 1. Bs3anumuHoe pacmovioKenve creKTpos 
PHK (2) 4 0,01 % pactsopa HK cboctpopecuenunH Seka (1), PHK (2) u HHK (8) 
u3 TuMyca TesleHKa (3). Ha cmextpe 
OeIKa MO2KHO BUJeTb HECKOJIbBKO MaK= 
CHMYMOB HM MeperH6os, coorsetcrBy1ollux 4 420, 440, 470 u 495 mw. Cnextp 
PHK umeet maxcumym npu 470 mu, JLHK — mpu 495 mp. Cnextppr cocopec- 
ICHIIMH TOMOreHaTOB MeyeHH H Cesle3eHKH MbIlIeH MMeIOT TaKy!O Ke CTPyKTY- 
DY, UTO MH CMeKTp OenkKa (AuuHOTO asbOyMHHA). 

CopnajleHue Tputerunx yposnelt PHK u JIHK c pyma TpuliaerHbima ypos- 
HAMM GOesIKa HW TOMOreHaTOB MleveHH HM Ce/le3eHKH MMeeT, NO-BUHMOMY, IIpHHIH- 
MMaslbHoe 3HayeHHe. ITO roBOpHT Mpexye BCerO O TOM, YTO BeEPpOATHOCTb B3aHM- 
HbIX TlepeXOJOB 9Hepruu Cc OemKa Ha HYKJICMHOBbIe KHCJOTbI BECbMa BbICOKAa. 
Tpunuerupi yposenb JLHK umeer sHepruio oKOuI0 2,5 9B M ABMAeTCA B STOM 
cucteme HaOoulee Hu3KuM. Ilo Bcei BepOATHOCTH, HMCHHO STHM OOCTOATEJILCT- 
BOM HM OOYCIOBIMBaeTCA MIpeHMyllecTBeHHOe TWopaxeHHe JLHK upu_ sos3ynelicr- 
BHM palMaluu, MOCKObKY 9Heprua MOx*KeT MUIPUpOBaTb K JIHK ot apyrux 
XUMMYECKUX KOMMOHCHTOB KJIeTKH. 

Mo avanornunolt MeToquKe HaMM ObLIM CHATHI CeKTpbI (oTopocopeckeHIMH 
0,1% BOZHEIX pacTBOpOB pasa BellleCTB, KOTOPbIe, MO JIMTepaTyPHbIM ]aHHbIM, 
o6aator payMosallMTHLIMH cBolcTBamH. Kpome Toro Obi MomyueHbl CHeKTPbI 
poropociopecueHuMH TBYX CHJIbHbIX HHPHOHTOPOB CBOOOAHOP aK aJIbHbIxX 
DeakUMli — MponusraiiaTa HM U30NpomusAraiata, KOTOpble M0 HallleMy MHeHHIO 
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| 
a ly 
MIpeqCcTaBJIAIOT HHTepec LIA paqHOOuOJIOrMH, Kak BellleCTBa, BSAaMMOZECHCTBYIOULME) 
C pafuKaamMu B OvosorMuecKux cucTemax (*). [lonyyeHuble aHHble conocialay 
JieHbI B Tada. I. il 


H3 Tads/MUbl BUHO 61u3KOe COBMayeHve JWIMH BOJIH, COOTBETCTBYIOUIN X4 


MakcumymMam (ocdopecuennmu jia JLHK, paquosaliturHblx cpeqcTB, a TakxKel 


T4071 nua 


a 
BeujecTzo eS BeulectBo ve 1 
Besox 420,440, | ucramun 
470,495 Nog GH) = NAP @) 495 
PHK 4710 | My 
THK 495 > 
OnMHHH 
8-MepkantTosTHaMHH 
HS — GHy— NH2 (4) 510 HO-< y CzHs — NHg (°) 490 


8- AMHHOSTHIMBOTHY pOHHH WA 
NH HO 
€—S —G;Hi— Nz) 505 


‘ea ee 
Tpuntamun —— | 
= CO—O—C3H;-x (? : 
\/AAN/ nae 
Msonponnuvsiraiat 
HO 
Cepotouua a 493 
Hof ey Gee ©) 497 HO-C > CO—0—CyHr-uso 
\ANNZ HO 


MIpOMHJIOBLIX SPUPOB TraJOBOH KHCOTHI. [IpemcTraBsiaeTCA BeCbMa BepOATHDIM 
Nepexoy SHeprHu C TpunveTHoro ypopHa JLHK Ha TpulieTHble SHepreTHYeCcKHe 
YPOBHH 3all[MTHBIX BelLeCTB, BCeELCTBHe yero MopaxkeHHe JLHK omKuHo cyte- 
CTBEHHO yMeHbliuaTbca. IIpH sTOM MOJIeKyJla 3alHTHOTO BelllecTBa Tie- 

pexXomHT C OCHOBHOrTO CHH- 


30 2 ee PleTHOFO YpOBHA Ha TPHIJET— 
Si ~mepKanino- HbIw (”). 
id ee ein Dogs am AHK te ins ( ) 


padi RiP ORS) Lh B3aumMHoe COOTHOWeHHe 

Te = SHepreTHueCKHX YpoBHeh GOem- 

ch amie. Ps Ka, PHK, JIHK uu 3auiutHoro: 

Zp BellleCTBa (B-MepKanTostTHJ- 


Puc. 2. DHepretuueckue ypoBHH MeTacTaOHJIbHBIX Co- aMHH) CX€MaTHUeCKH TpeycTaB- 
croanmit Geka, PHK, HK u 3auutHoro Bemectsa leno Ha pu. 2. 
(B-mMepKanTosTHJaMHH). CrvioliHad cTpeika moKas3bi- M3yyeHveTpuieTHbIx ypoB- 
BaeT TlaBHoe HalpaBleHHe MHrpalluu aHeprun. Ilynx- “ 
THPHBIMH CTpeKaMH OOosHa¥eHLI BOsMoxHEIe B3aum- HEH PaMO3alMTHbIX BelileCcTB. 
Hble MepeXofbl SH€EPrHH MexKTy KOMNOHeEHTaMH Ovo- AaeT XAPAKTEPHMCTHKY SHEprerH- 
JIOrHYeECKUX CTPyKTyp 4YeCKOTO COOTBETCTBHA STHX Be- 
IecTB UW XHMHYeECKHX KOMIMOHEeH- 
TOB OHOIOrHyeCKHX CTPYKTYp. EcTeCTBeHHO, UTO HaJIMUve SHEPleTHYECKOLO COOT- 
BeTCTBHA HE MOKCT ABMATbCAH UCUEPIbIBAIOLuM KpHTeEpHeM adeKTUBHOCTH 
PaqHOsalllHTHBIX cpeycTB. HeoOxozuMo elle yuHTHIBaTh pA APyrux cwoilicrs, 
B YaCTHOCTH CMOCOOHOCTh STHX BelliecTB OOpas0BbIBaTb C OMOCTPYKTYpaMH BOJO- 
powHble CBAs. MexaHu3M 3alllMTHOFO JeHCTBHA HHTHOUTOPORB CBOOOAHOpalUKasb- 
HbIX PeakUMH (Mponusratiata uM usoNponunranata) Tpe6yer anbHelimero 
usyyeHusa. HavOouiee ecrecTBeHHO MpeCTaBUTb CeGe STOT MEX AHH3M B BU e B3aKMO- 
AJeHCTBHA CBOOOJIHBIX BaJIGHTHOCTeH OupamuKaa ‘© MHIMONTOpaMy, BCJIENCTBHE 
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0 OOpasyloTCA Ma1OaKTHBHbIe paqukavIbl HArMOUTOpa. I |peqBapHTe/bHble OMLITHY 
Ka3bIBaloT, YTO BBeeHve B PacTBOp OeKa NPONHITaata HU “30Nponusradl- 


(Ta CYICCTBCHHO YMeCHbIUaeT BPeCEMA KH3HH T MeTacTaOUJIbHbIX COCTOAHUH; 


eTIHBO HaOJlOfaetca TyuleHHve (borodocdopecuenunu Geka, mpuyem T 
eHbiliaetca B 1,5 —2 pasa. 


VWuctutyT xumuyeckot dusuKu Toerynusto 
Axkajylemuu Hayk CCCP 16 II 19€0 
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BHOXHMH; 


A. H. WIMBPHHA, E. B. JIOBATHHA u E. Tr. MJIATOHOBA 


CMEKTPOPOTOMETPHUECKASH XAPAKTEPHCTHKA 
KPHCTAJIJIM4UECKOrO KAPBOHHWJIBHOTO COEAMHEHHA, 
BbIQEJIEHHOrO H3 MMTMEHTHOrO KOMILJIEKCA 
rPHBA Y4ATA 


(ITpedcmaeaeno axademuxom A. JI. Kypcaxnoseim 10 II 1960) 


B mpemqeiaqyuux padorax (*~*) Osl10 NoKa3aHO, YTO (H3MONOrMYeCKOe elcT 
Be Ipellaparos 4arH, MOlydaemblX M3 ApeBopasp yillaioulero rpuOa yara Inonotu 
obliquus (Pers.) Pil. f. sterilis (van) (Bond.),B 3HaguTebHOK Mepe OOycoBseH 
HaJIMuHeM B HEM BOOPacTBOpHMOrO TeEMHOOKPallleHHOrO KOMMIeKCa. OTOT Nur 
MeHTHbIi KOMMIeKC, Kak ObIIO0 yCTaHOBJIeHO HaMH (*,°), OTHOCHTCA K BbICOKOMO 
JICKYAPHbIM COCMMHCHHAM THIa TYMMHOBbIX KHCJIOT MH MOXKeT ObITb XapakTepU 
30BaH MO MpogxyKtTam ero rugpouusa. IIpHMeHuB rugxpomH3 COMAHOM KMCJOTO! 
MO, aBJIeHHeM, Mbl CMOFJIM MOJIyaHTb B MpOsyKTax pacileneHuaA MMTMeHTHOr 
KOMIJIekca pa 2PHpopacTBOpHMBIX apOMaTHYeCKUX coeqMHeHHH. Mocae pasze 
JIGHAA Ha KOJIOHKe CHJIMKareJid HEKOTOPble M3 STHX COeAHHEHHA ObIJIM BbIeJIeHE 
B KpHCTaJJIM4eCKOM Bue H UeHTHPUUApOBaHbl (*). UacTb coequHeHHH, aBaBLH) 
MHTeCHCHBHY!0, THIMGHY!O WIA JIMPHHHa, PeaKWMIO C COJIAHOKHCAbIM (sloporvito 
IIMHOM, OCTaIaCb HeMJeCHTHPUUMPOBaHHOH. OTH COeAHHEHUA, COCTAaBJIAIOMIM 
mpumMepHo 30% oT apupopacTBOpHMBIX NpOAyYKTOB THApomM3a, UMeIM B CBOEN 
cocTaBe KapOOHMJIbHy!O rpyllly, MpucyTCTBHe KOTOpOH Oplulo ycTaHOBJIeHt 
peakuuaMu c 2,4-7MHUTpOeHWJIrHypasHHOM, CeMuKapOa3H0M M ruypoKcus 
AaMHHOM. 

IIpH ONOTHHTeIbHOM H3Y4eHHH KapOOHHJIbHOH dpakuMH XHMMUeCKUM 1 
XpomaTorpapuyeckuM IIYTeM OKa3asIOCb, YTO OHA COCTOHT H3 HeCKOJIbKUX MH 
JMBULYaJIbHbIX BeUleCTB, OHH H3 KOTOPbIX HMeIOT B CBOeH OCHOBe CHpeHeBor 


OCHs you 
| 
dN ow 
Apo = a Apyrve rBaawustopoe HO-C >, 
OCH, . 


OHO H3 BelleCTB, COMepKallleecA B KaPOOHHJIbHOM PpakUHH B HaMOOVIbIen 
KOJIMYeCTBe, YLasIOCb BbIACIMTb B KPHCTAaJIIM4YeCKOM Buse. Kpuctaubl Bhi een 
HOFO BellleCTBa HMeJIM *KeJITHIM WBeT HM (opMy urowoK. T. nu. 70 — 72°, snemeH 
TapHbl coctaB C 54,41%; H 5,84%; OCH, 25,8%. 

IIpu BosqelcTBaM WeOUM Ha pacTBOp KpHcTaJOB, Wake Ha XOJIOLy, OH! 
JerKO paswarasucb, OOpasyA PAN OKMCCHHbIX TEMHOOKPalleHHbIX MPOYKTO! 
HM CHpeHeBy!0 KHCJIOTY. 

XJOpOpopMeHHbIM PacTBOP KPHCTaJMOB JerKO MpHcoexHHAN SOpom; 6pomu 
poOBaHHe MpOHCXOMMJIO B OTCYTCTBHe KaTaJIM3aTopa, Ha XOMOLY, 6e3 BbieeHus 
OpOMHCTOrO BOMOPONAa, UTO yKasbIBaeT Ha IIPUCYTCTBHe B COeCAHHCHHA Henpeyeb 
HOH CBA3H B OOKOBOHM LelH. 

Ilo muTeparypHbiM 2aHHbIM (°, ”), THIMUHYIO WIA JIMTHUHa peak Cc COAHO 
KUCJIbIM (PJIOPOFOWMHOM JaloT JIMUIb KOHMepUNOBbIii H CHHAMOBHIM anblerude 
uM MX MeTHJOBbIe apuppl. Mcceqyemoe HaMM COeqHHeEHHe MMeO B CBOeN 
cocTaBe CHpeHeBOe ALPO U, CMeMOBATeMbHO, MOFJIO ObITb MPOMSBOAHbIM CHHaMO 
Boro albgeruya. Ja Coulee NOHOM XapakTepHCTUKH U UAeHTUUKAMH BEIeIeH 


1444 


PO BelecTBa MBI IIpOH3BeIH HCCeOBaHHe CMeKTPOB eFO MOrJOMLeHHA B MHGppa- 
acHOu M yJbTpapuoueTrowol oOacTu, a TakxKe B BHUAUMOM YacTu creKTpa. 
Vudpakpacuplii ciektp cHumMasca Ha cnekTporpade MKC-12 c npx3smon 
aC] B qMallasoHe MH BoH OT 2,5 no 12,5 p. PacrBoputenb — xuopodopm, 
HICHTpalMA BelllecTBa 2,79%. Yuabrpaduonerosplii cneKTp CHMMaJICA Ha 
nexTporpade CO-4, B yuama3one AMH BOTH OT 200 no 400 mp. PacrBoputenb — 
PaHOJI, HCXOMHAA KOHUeHTpalna BeulecTBa 0,199%. 

Cilexrporpamma uccJleqyemoro BellecTBa, CHATAA B MNcpaKpacHoli o6macrTu 
€KTpa, MMeeT BH KPHBOH CO MHOrHMM pe3KO OYePYeHHbIMA MakKCHMyMaMH 
Puc. 1). 

IIpu pacuimppopKe cnekTporpamMbl MbI ACHOmb30BaIH MoHOrpapun Uyaa- 
“a Mw Bemnamu (°), pa6orst Bask c corp. (”), Cmura (1°), IOpga (#4) u 
Ha mpemcrapienHolt KpwBoli o6acTb norsomlenua B palione 1800 cm 
OKeT ObITh OOYCOBeHa HaMUveM B COeMHeEHUU SupHot cBasu. MakcumyMbl 


ACIPQUYLEHT 
YORNEHOED NOENOUMEHUA ——>- 
Soro ses ES 
fe 


Puc. 1. Cmextp norsomeHuA BellecTBa B HHpakpacHol oOsmacTu j(v — BOJIHOBbIe 4HCIa) 


lormouleHua Ha 1768 u 1694 cm BbI3BaHbI BaJICHTHbIMM KONeOaHHAMH C=O 
; KETOHHOH WJM albyeruqHoK rpynnuposke. Iluxu B OOmacTH cnekTpa Ha 1614 
| 1589 cm? cooTBeTCTBYIOT KOJIeOaHHAM OeH30bHOrOo apa. MakcuMyMbI Ha 
650 u 16687! MoryT yKa3bIBaTb Ha HaMuHe JBOMHOK cB13H —C=C— B 6oKoBOH 
emu. BawledTHbIMH KOJIeOaHHAMH 3aMeleHHOrO apoMaTHUeCKOrO Apa C OOKOBbIM 
MpaTHyeCKHM 3aMellleHHem OOycJIOBJeH TakxKe W MakcuMyM Ha 1511 cm7*.T]Inxu 
;o6mactu 1460 u 1423 cm! BbI3sBaHb KoeOaHHaMu rpynm CHg u CHg. Murten- 
HBHOe Mormouenve B OOmacTH cneKTpa Ha 1228 u 1194 cm™? nogrBepxaerT 
laIMYHe KHCJOPOHIX cBA3eH C—O—, B KOTOPbIX KHCJIOpOA HeMocpelCTBeHHO 
BA3aH C YrepOJOM apoMaTHYeCKOrO AApa, HalpHMep B PHAPOKCUMbHOK rpymne 
JEHOJIOB. 

Maxkcumynmopl Ha 1139 uw 1115 cm™, Bo3MoxKHO, O6yCIOBJICHbI BaJIGHTHbIMH KO- 
leOaHHAMM rpyunp OH B KkuCMOTHOH rpynnmMpoBKe. 

CpaBHuBad MomyyeHuble WaHHble C aHHbIMM BusK c corp. (*), Cmuta (*°), 
‘epmauna (17), Opa (7") uM Apyrux aBTopoB, HCCJeqOBaBIMX CIeKTPbI MOrJo- 
[CHUA HEKOTOPIX MPHPOAHHIX COeMHEHMH B CBA3H C yuaCTHeM UX B OOpasoBa- 
MM JIMTHAHa, MOXKHO 3aMeCTHTb, ITO HEKOTOPble M3 HUX HMeIOT XapaKTepHCTH- 
eckHe UaCTOTHI, BECbMa OIM3KHe K TAKOBbIM UCCJIemyeMoro BelllecTBa. B OcobeH- 
OCTH OJIM3KHe MAKCHMYMbI HMeeT H.-K. CIeKTP CHHANOBOrO aJlbferufla, 3]eCb 
bl HMeeM MOUTH MWOMHOe COBMaqeHHe MAKCHMYMOB MOPJIOW,eHHA Ha YACTOTAX, 
BISBaHHBIX KOJleOaHHAMH OeH3ObHOrO spa, SoKOBOM HelpesesbHOu 
BASH, HaJIM4MeM KeETOHHOM TpYyNNHpOBKH HM PM APOKcusa, CBASAHHOTO C KOJIb- 
OM. 

Bau30cTb Hallero coeqMHeHHA K COeqMHEHUAM TpomuJ-PeHONbHOrO pxaja 
ONTBepxKMaeTCA TAK2%Ke CPABHeHHeM CMeKTPOB eFO MorOUleHHA B ybTpauose- 
OBOli OOMACTH CO CIIeKTPaMH y>Ke H3BeCTHBIX BelllecTB (PHC. 2). 
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Uccneqyemoe HaMH BellleCTBO WMeeT [Ba YeTKO BbIPaKeHHbIX MAKCHMYMé 
238 u 326 mu. Ilo mmteparypHbim qaHHEm (1°, ™), OM3KHe MaKCHMYMBI HMeIC 
MeTHJIOBbIi 2PUP N-KYMapOBOli KUCJIOTHI C MAKCHMyMaMH Ha 228 u 313 Mp M STHAIC 
Bbili SPUp KOpelinol KHCJIOTHI C MakKcuMyMamu Ha 240 u 328 Mp. Ho mocKOubK 
HCCJIeyeMOe HaMH COeJIMHEHHe HMEeEeT B CBOeH OCHOBe CHPeHEBOe APO, OHO MORE 


KOMDDULUEMIT 
YORNbHO2D NbeOleHUA 


200° «250«C=i‘<‘RSSCaSSCt«a 


Puc. 2. CnekTpbl MorsoujeHuA B yIbTpaduosieTOBoK 

o6mactu. i — uccsemyemoe BellecTBo, 2 — depyJo- 

Bad KuCOTa, 8 — KotbeliHasd KucuIoTa, 4 — n-KyMapo- 
Bad KUCJOTa 


ObITh IPOH3BOHbIM CHHaMOBOrO aulbleruga. Bauyy Toro, uTO KPHCTaJAbI AMed: 
XKeJITYIO OKPaCKY, MBI CHAM UX CMeKTPbI NOPOUeHHA B BUZMMOH OOacTH 
CilekTp NOroOuleHuA STAHOMbHOFO pacTBOpa KPHCTaJIOB CHHMaJICA C HaOopol 
CBeTOPHJbTPOB B OOacTu oT 400 go 760 Mu, cheKTporpaMMa HMeeT BHI NaBH 
NOHMKatolllelica KPHBOH C MaKCHMYyMOM 10 
ruiolleHHA B OOmacTH 410 — 420 mu u cHHxKe 

% HHeM JO HysaA B O6acTH 600 — 610 mu. 
60 Kak yxKe yNOMWHaslocb HaMH, Uccylenye 
MOe BellleCTBO JaeT PeaKIMIO C COJIAHOKUCJBIN 


& 

N (pulopormOUHHOM, MomoOHy!o jpeBecHHe Gepe 
S40 3bIl, MOSTOMY ObIH CHATHI TaKKe CHeKTPbI NO 
N PIOULeEHHA HW COpOrsMOWMHOBOTO MpoK3sBoOg 
S a HOrO KpHcTai0B (puc. 3). Kak BHHO 


IIpHsaraeMOH KpHBOH, POPOrJOWMHOBOe po 
U3BONHOe HCCeYeMOro BellleCTBa HMeeT ACH 
TOs. 5 he nana Amsiepa eR y= On aa 

, : pallex 

HOe MpoOvsBOLHOe MOporsmounHa Cc ranpo 

Puc. 3. Cnexrp noriomenus dsopo- MaJIOM HMeeT MaKCHMYM MNOriouleHHaA Mp! 
TIOUMHOBOrO MpowsBogHoro uccte- 548 mu. 3 wuTepaTypbl H3BeCTHO, YTO cHe 
epee Par ear iad Wuduyeckad WIA JIHTHHHA peaKUMA Cc ConA 
HOKUCJIbIM (PIOPOrJIOUMHOM (HHTCHCHBHOe Ilyp 

ypHO-kpacHoe OKpallluBanHe) OOyc1aBIMBaeTCA MpucyTCTBHeM B RpeBecuH 
jlepeBa CBOOOJHBIX KOHUepHI- HIM CHHANMH-aJIberMHbIX PpylMHpOBOK, a Tak 
2Ke HX METHJIOBLIX S*PpupoB (°). [locKouIbKy BbIZeeHHOe BellleCTBO aeT MHTCHCHB 
HYIO PeaKUMIO C COMAHOKHCJIBIM MOPOrJIOWMHOM, C OH3KUM MAKCHMyMO) 
MOPIOULeHHA, TO STO OOCTOATEJILCTBO MOKET CYRKUTH elle OHM JOKa3zarevib 
CTBOM TOPO, YTO 3TH KPHCTAJVJIbI ABJIAIOTCA MPOM3BOUHEIM CHHANOBOrO aJibleruna 
CyMMMpys JaHHble, MOJyYeHHble pH WCCMeqOBaHHM KPMCTasMMYeCKOrO Be 
IeCTBa, BbIJeJIeEHHOFO H3 MpOAYKTOB rH ApoOMu3a ryMHHONOACOHOrO MHrMeHTHOr 
KOMIIeKca, OOpasyemMoro rpHOOM Yara, MOXKHO CKa3aTb, YTO 9TO COeMHeHHeE 
cojlepxKalllee CHPeHeBOe APO H OOKOBYIO HeHACHIIMLEHHY!0 lellb, HMeeT Mponude 
HOJIbHY!O CTpykTypy. Takum o6pa30M JoKasbiBaeTCA reHeTHUeCKaA CBA3b TeM 
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OOKpallleHHOrO TYMHHOMOAOOHOTO CoeMHeEHUA, COPasyemoro WpeBopasp yillalo- 
juuM rpHOom uara, Cc JHrHuHOM. 


Boranuyeckuit uncTutyT um. B. JI. Komaposa Tloerynuano 
Axayemun Hayk CCCP 8 II 1960. 
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Jloxuagnn Axagemuu nayx CCCP 
1960. Tom 132, Ne 6 


300J1I0THA | 


H. H. BOPOHILOB 


BUAbI XOMAKOB MAJIEAPKTHKH (CRICETINAE — RODENTIA) 
IN STATU NASCENDI 


(IIpedcmaeneno axademuxom H. H. ll maavzaysexom 22 VIII 1959) 


Hauyasibuble 3Tallbl JMBepreHiMH NOABUAOB WO yYpOBHA BUOB BCe ellie HefO- | 
CTaTOUHO M3y4eHbI. BuarofapHbIM MaTepHaJIOM WIA HCCIeOBaHHA aONAaTpHe | 
yeCKOrO BUAOOOpa3z0BaHUA CJLYKAaT MameapKTuyeckve xoMAKH (Cricetini Simp- | 


son), UbA AUBepreHIMA TO YPOBHA Bua BO MHOFHX CJlyyaAX He 3allla JaseKo. 
Muorve Kpynuble cuctemaTuku (7, °) paccmaTpHBaJIH allonNaTpHyeckve POpMBbI 
XOMAKOB KaK MOBI. 

Mopdosoruyeckue OTAMuHA XOMsAUKOB Cricetulus griseus M.-Edw. or Cr. 
barabensis Pall. oveHb HeBemMKH (CBeTIad OKpacKa MepBOH POpMbI, pasMbITaA 


mogloca Ha CIWHe), H CMMHCTBeEHHOM KaveCTBeHHOH OCOGeHHOCTHIO Cr. griseus | 


ABNACTCA OTCYTCTBHEe NOMHMOpcu3Ma OKpaCKH Tesla, XapaKTepHOro WIA NONywJA- 
uu Cr. barabensis Ha Bcem ero apease. Teorpaduyecku 9TH *OpMbI BUKapHu- 
pytoT (puc. |), yTo TakxKe C1yKUO OCHOBAHHeM CUMTATb 9TH CPOPMb! NOABULAaMH 
(‘, °). Tem 6oubutel HeomwKMaHHOCTHIO ObIIO yCTaHOBJIeHHe pa3JIMUMH B 4NCue 
XPOMOCOM MexKy TOM apo dopM, paHee CUMTABLUMXCA OJHUM BHOM. Bpizenaa 


Cr. griseus B Ka¥ecTBe CaMOCTOATEIbHOFO BHA Ha OCHOBaHHH ero TeHeTHYeCKOH | 


H30IAuMH OT Cr. barabensis, Mbl He MOKeM elle OXapaKTePH30BaTb STOT BUY 
Ta6auna i 


Tiunnouguoe uncno (2N) u uncno mex xpomocom 
(NF) y OnM3KuX BUJOB NavleapKTHYeCKUX XOMAKOB 
(no (8-8) u in litt.) 


Buy uw pation, oTKyfa usyyeH Kapnotun| 2N NF 
Cricetulus (Allocricetulus) 

eversmanni (Koxueras) 26 ~30 
Cr. (All.) curtatus (Tysa) 20 ~30 
Cr. (Ss. str.) griseus 

C -B. Kura) ie ~30 
Cr. (s. str.) barabensis 

(BaaropelleHck) 20 ~30 
Cr. barabensis (Tysa) 20 ~30 

esocricetus auratus (Capua) 44 ~60 ° 
M. brandti (Upanckui Asepbai- 

7KaH) 42 ~60 
M. brandti (Epegau) 42 ~60 


OuomoruyecKH MH MOpoOruyeckH. Syecb reHeTHYeCKad M30NANUMA Kak ObI «OMe- 
peAus1a» SKOJIOPM4eCKYI0 HM CBASAHHbIe C Heli MOPPOOrM4ecKHe OCOOeHHOCTH BUA. 

AjmomaTpwyecK¥M THIOM apeasoB (pvc. 2) xapakTepu3yiorca xomaku noz- 
poga Cricetulus (Allocricetulus). Teorpapuyeckaa u3meHunpoctTh Hx BbIp axKa- 
‘eTCA B MOCTeMeHHOM MOCBeTJeHHM OKPaCKH OT ACIMAHbIX TOHOB y 3aBOMKCKHX 
XOMAKOB JO MeCuaHbIX Y BOCTOUHOKa3aXCTaHCKHX WM MOHTOJIBCKHX, a TaKxKe B OT- 
CYTCTBHM ToOpOBoro MATHAa y MOHrombCcKOrO Cr. curtatus Allen. Ornuugua pB 
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Op@oJOrHu STHX BUAOB OUeHb HeBeJMKU — y NycTEIHHOrO Cr. curtatus HecKOvIb- 
KO OOJbIIe bulla tympani. Hesnauutenbupii Mmopdonoruyeckuli hiatus. 
aNOMATPHYeCKHH XapakTep pacMpocTpaHeHUA 3aCTAaBJIAMH CUMTATb UX} «XO- 
polluMu» NoxBuyamu. PasppiB apeaios Cr. eversmanni Brandt u Cr. ‘curtatus. 
paione roOulickoro M MoHTOsbCKOrO AsiTaa NO3sBONA Mpelonarath, YO 


Puc. 1. Teorpadbuueckoe pacnpoctpaneunne Cricetulus 

barabensis Pall. (a) u Cr. griseus Milne-Edw. (6), 

6 — TIpnOusuTesbHad rpanuila apeanos Cr. baraben- 

sis u Cr. griseus. 3Hayenua 2N npoctaBseHbl B palio- 

Hax, OTKyJla |MpoOHCXoOAH MaTepHad, B3ATHI WIA NON- 
cyueTa XpONVCCoM (To Ke: Ha pue. 2 u 3)§ 


‘CO BPeMeHeM 9TH (OPM! MOryT WOcTHYb BUuOBOrO paHra. UccneqoBaHHe UX Ka- 
pHoTunos (”), nNoKa3an0, OfHakO, TO 9TH CopMbI YTeHeTHYeCKH yKE 
H30JIMpoBaHE! (Tabs. 1). 

Hekotopbie uccsienopatenu cuntamu (°) Mesocricetus MoHoTHMHYeCKHM PO- 
OM, Apyrue (1) Bbiyensu B KavectBe BuZOB M. raddei Nehr. u M. auratus Wa- 
terh., orHOca K MoculeqHemy, Kak NozBunoByl0 copy, M. brandti Nehr. Vccue- 


50. 60 70 SONSNECO ee aa (HA)6 | 
ed 


‘Pune. 2. Teorpatpnueckoe pacmpoctpanenne Cricetulus (Allocrice- 
Stulus) eversmanni Brandt (a) u Cr. (All.) curtatus Allen (6 


nopaHve Mopdosorun (*) NMoKasaso HapaAay C luddepenunauweh MO pasmepam 
peskHe OTJHUHA B CTpoeHHH Mexzy M. raddei u M. brandti. Uccneqopanue Ka- 
PHOTHIOB M MOMbITKM HelocpefCTBeHHOFO CKPpelllMBaHHA NoKasaJM Hayne 
reHeTuyecKkol u3071suuH H Mexny M. brandti u M. auratus (°, *). Apeam M. 
brandti u M. auratus He Hayleratot Apyr Ha Apyra (pu. 3), YTO CBASAHO CO CXO]- 
CTBOM B OO6pa3e %KH3HH STUX BUKApHMpyloulMx opm. Takum oOpa3om, Tapa 
M. auratus — M. brandti npezcrapnserjnapy, ananoruunyto Cr. eversmanni — 
Cr. curtatus, PopMaM C He3HaUMTebHBIMM OTJMYMAMM B MOpoOvOrMH H 6u010- 
THM, C aJlIOMaTpHueCKHM THOM PpaciipocTpaHeHHA, HO y2Ke M3O/MPOBaHHbIM 
reHeTHueCKH. 
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Tlanbute 3auiia qudbbepenumauua Mexay M. brandti a M. raddei. Stum BU~ 
‘JlaM MOXKHO JaTb OTYETIMBY!IO MOPOvIOrMyecKyl0 XapakTepHCTHKY, OHM OTMMGA- 
1oTCA H Mo OOpasy »%usuH ( M. brandti Haceaser Gomee KcepoUTHEIe 6vOTOIIBI) « 
3HaquTenbHaad JudepeniMaluA BUOB AeaeT yKe BOSMOMKHBIM HX COBMECTHOE 
oOuTaHve XOTA Obl Ha CTbIKe apeaos. B JlarecraHe 06a BAa KUBYT COBMECTHO, 
Ho M. raddei pacmpocrpaneH Ha sbicorax or 800 yo 2000 m, a M. brandtij 
ot 300 go 500 M HuxKe ypOBHA MOpA,, 

Ilogo6uHasx KapTuHa OuoTomMueckoro 
BUKapHaTa CHMNaTpHyecKHX MOpM eCTh: 
HavasIbHbIli 3Tall CoBMecTHOrO oOuTa~ 
HUA HeaBHO cibOpMupoBaBLIMXCHA BH- 
OB 


j 


Eure 6osee qudpepenuuposansl Pho- 
dopus sungorus Pall. u 2xuTemb Mecua- 
HbIX WycTbIHb Ph. roborovskii Satun.; 
TlocneqHHH BU OTMM4YaeTCA OT CBOerO; 
llapTHepa He TOJbKO KPHMTHYeCKON; 
«mecuaHol» OKpaCKOH, HO HM OCOOeHHO- 
CTAMH CTPpOeHHA  MMUeBapHTeJIbHOH, 
CHCTeMbI, CBUJeTeJIbCTBYIOWIUMH O OOJIb- 
Puc. 3. Teorpacbwyeckoe pacnpocrpaweve elf POJIM KJleTYaTKOBLIX KOPMOB B pa- 
tna Sa pg eae rtenertr ee umowe Ph. roboroyskii (*). Xomayox 
auratus Waterh., e—M. newtoni Nehr. PoOoposcKoro pacipocrpaHeH COBMe- 

CTHO C JKYHrapcKuM (puc. 4) H 3acemser 
MecuaHble NyCTblHH, TOrfa kak Ph. sungorus *xuBeT Ha MVOTHBIX rpyHTax. Ape- 
abl STOM Wapbl BHAOB MOJIHOCTbIO CHMMAaTpHueCKHe, OHAKO OMOTOMbI ITHX 
POpM pasoOeHbl (aOOMOTOMHMYeCKOe paciipeseseHHe pH cCHMiMlaTpHyecKoM 
-apeauie). 

IIpu kpattnet qubpepenuuawun cuMNatpuyeckHe (OpMBI MOryT X%KUTb B OJ- 
HX MH TeX Ke OMOTONMAX (cHMOMOTONMYeCKHe BUI). Tak O6CTOHT Re0, HampuMep, 
c Cricetulus barabensis u Pho- 
dopus sungorus, apeasbl KOTO- 
\PbIX MOUTH MOMHOCTHIO Hasera- 
HOT AZpyr Hagpyra(puc. | 4). 

Hapsgzy c Onmm3kumu cop- 

MaMH, H30JIMPOBaHHbIMH TeHe- 
THYeCKH, MOFyT CYILeCTBOBaTb 
HW CaMOCTOATeJIbHbIe CHMNAaTpH- 
yecKHe BHJbI C OMMHAKOBbIM 
4MCIOM Xpomocom. Tak, 2V= 
=56 UMeloT TpH Bua Moue- 
BOK pogza Clethrionomys —Cl. 
rutilus Pall., Cl.  glareolus 
‘Schreb. u Cl. rufocanus Sund. Puc. 4. Teorpatbuyeckoe pacnpocrpanenue Phodopus. 
STH BYE Ha 3HauNTebHO! Ph. sungorus Pall. (a) u Ph. roborovskii Satun. (6) 
YaCTH apeaOB 2XUBYT COBMeCT- 
HO, Mexkgy Cl. rutilusu Cl. glareolus uspecrHpl ruOpuybl, OHako BuOBaa 
CAMOCTOATEIbHOCTh STHX MOeBOK He BbISbIBaeT COMHeHHH. Takum o6pa3om, 
TeHeTH¥eCKH HE M30JIMPOBaHHbIMH MOLFyT OCTaBaTbCA M BMOMHeE cCamocToa- 
TeJIbHbIe BUbI. 

Misyyenne JMBeprennu O1M3KUX (OPM XOMAKOB MOKa3bIBaeT, UTO H3MeHeHHA 
XPOMOCOMHBIX YHCe (B OCOOeHHOCTH yTeM pOOepTCOHOBCKUX Mepectpoek (3)) 
MOryT He TOAbBKO 3aBepilaTb Mpomecc sKOMOrM¥YecKOH uM MOpdomoruyuecKoH 
quppepeniualun BAAOB MyTeM PeHeTH4eCKON M30/IAWMH, HO HM CaMM MO CeGe ca1y- 
X%KUTb OCHOBOM IA MOpPoNOrMyeckOH AMBepreduHu OM3KUX dopM, “Oo BBuAYy 
HaMMIMA TeHeTHYCCKOM M30/JIALMA B TaKAX MOMYyJIAWMAX upesBElyalHO OpIcTpO 
OYAYT Hak allAMBaTbCA PeHHble MYTAMMU,KOTOPbIe B KOH KOHILOB MOYT MpuBecTH 
'< POPMMpOBaHHIO HOBOTO BHa, OTMMYAOUerocA He TOMbKO YMCIOM Xpomo- 
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M, HO M IeJIbIM KOMIIJIe@KCOM MOpdouloruyecKu xX M 9KOJIOPHYeCKHUX OCOOeH- 
ocTenH. 


B mpouecce CraHoBieHus BAAOB MOCeqHHM MYyTeM MBI HaGOZaem Ceqyroutte 
Tanan: 

1. PeneTuueckaa u30nAuMA CyuecTByeT mpu oTcyTcrBun hiatus mo MOpov10- 
[H4CCKHM IIPH3HaKaM. QKOJIOrMYeCKaA CaMOCTOATeMbHOCTL (pOpM COMHUTeIbHa. 
| 140 BCeM IIpH3HakaM, KPOMe CTpOeHHA KapHOTHNOB, — 9TO elle No_Bu ALI (Crice- 
rulus barabensis — Cr. griseus). 

| 2. Peueruyeckas usonauua cymectayet. Hiatus no mopbonornyeckum mpH- 
HakaM O4eHb Mad. DopMbl BUKAaPHUPyIOT SKOJOrMYeCKH M TreorpaduuecKH 
Mesocricetus auratus — M. brandti, Cricetulus (Allocricetulus) eversmanni — 
r. (All.) curtatus). ) , 

3. Penerayeckad u30/nuua cyulecrsyer. Hiatus no mopdomormueckuMm mpH- 
3HaKaM BbIpaxkeH. DOPMbI BAKAPHUPYIOT 9KOMOFMYeCKH, UX apeasbl MOryT Hasle- 
Path Apyr Ha [pyra, ®MBYT B pa3sHbIX OnoTONAaX (aNMOOHOTONHbIe BUAbI), UX 
apeabl MOryT HaJleraTb Ha He3HayHTeNbHOM yuacTKe (Mesocricetus brandti — 
1M. raddei) wan, anee, Ha BCef Muomaqu apeana (Phodopus sungorus —Ph. 
{Toborovskii). 

4, Teneruueckas n30iauua cyulecTByer. Hiatus 10 Mopdomorn4eckuM 0Ka- 
3aTeIAM BewHK. POpMbl CHMMaTpuyeckHe HM cuMOnOTOMMYeCKHe. (Cricetulus 
barabensis — Phodopus sungorus, Cr. migratorius —Cr. eversmanni). 
OTOT NyTb AMBepreHUHH BUAOB HepeAKO HeOOWeHUBAaeTCA CHCTeMaTHKaMH, 
«IIPHBbIKIIMMM» GOoulee K pyroMy MyTH: reorpatbwyeckad paca — nomBuy —— 
— AMMOMATPHYeCKHA BU (M301 Ha) — CHMMaTpuHyeckul BUA. OHaKO BpemMa OO- 
 pasosauua hiatus no oOpa3y xKH3HH HM CTPOeHHIO Tea He 3aBHCUT OT CpoKa OOpa- 
30BaHHA PeHETHYUeECKH UZOJMPYIOUlUX NpusHakos. B oMHUX CAyyaax Mopdosoru- 
yeckult hiatus oOpa3yeTcaA paHbllle reHeTu4ecKoro, B APyrux — MHOrO No3xKe. 

V3000 uA yCKOpAeT Nporecc HaKOMWIeHHA MyTalluli B MOMYIAWAAX HM MOBbI- 
ulaeT TeM CaMbIM TeMI 9BOMOMMH. [lo-BuquMoMy, FeHeTHKO-aBTOMaTHYeCKHe 
MIpOuecchl MOJMKHbI UrpaTb B paCipOcTpaHeHHH XPOMOCOMHBIX MYTAIIMM elle 
OOJbUIYIO POJIb, HeKeJIM B reHHbIX. B caMOM jlesle, eCIH NaBseHHe reHeTHKO-aB- 
TOMATHYeCKHX MpOlleccoB TeM CKOpee BhIHOCHT Ha MOBepXHOCTb NpOABJICHHA TeH- 
HBIX MYTAMM, 4YeM BbIle CTelMeHb H30JIMPOBAHHOCTH MONYJIAWMU, TO CKOJIb Be- 
JMKO JOJ2KHO ObITb BJIMAHMe STHX MpoOweccoB Ha pacipocTpaHeHwe XpOMOCcoM- 
HbIX MYTaluMii, CBASAHHbIX CAMMM CBOMM IIpOABJIeHHeM C reHeTHYeCKON U30/1A He. 

Bee sTo OObaCHaeT HaM, MoveMy HbIHe MPH H3YSeHHH CpaBHUTeJIbHOH 
KapHOJIOrHH MHOrMe TeorpapuyeckH H30JIMpOBaHHble asomaTpuyecKHe OPM, 
CUMTaBllMeca paHee JBYMA BUaMH, 3aTeM, B MepHOy rocnoycTBa «MpOKO KOH- 
HCNUHH Bua», OObeHHeHHbIe B OHH BU, OKa3bIBalOTCA Ha CaMOM JleJIe CaMO- 
CTOATCJILHLIMM BUAaMU. Tak, B YACTHOCTH, MPOHSOLUIIO C NaweapKTMYeCKOH MOVIeB- 
KxoH Microtus agrestis L. u HeapKTuyecxoi M. pennsylvanicus Ord. (°). Mot 
BIpaBe OKULaTb, YTO MPH WATOJMOPHYeCKOM MepecMOTpe MaTepHasla BO3pacTeT 
YHCJIO TPMHAMaeMbIX HbIHe BHJOB MJICKOMMTAaOulNXx. 

ABTop Bbipaxkaer rtyOoky!0 OmarogapHocTb npodp. P. Marret (Jlaboparopua 
300/IOTHH H CpaBHuTembHOM aHaTomun, JlosaHHcKui yHuBepcuter, UIBeimapus) 
3a ONpemeseHve UMCIa XpOMOCOM y MasleapKTHYeCKAX XOMAKOB H MpefocrasBule- 
Hue ellie He OMyOJIMKOBaHHbIX JaHHbIX OO UX KapHOTHNaXx,. 


S3ooorMuecKHi MHCTHTYT Tloctymuio 
Axayemuu Hayk CCCP 19 VIII 1959 
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| 
IBOJIONHOHHAA MOPOJOL Al 


A. H. CBHPH/IOB 


O JIMM®ATHYUECKMX COCYJAX CTEHKH HM)KHEM (3AQHEN) 
NoJIOW BEHbI Y UEJIOBEKA HW SKABOTHDIX 


(I1pedcmaeaexo akademuxom H. H. Imaaveaysenom 19 II 1960) 


JIutepaTypHble CcBeqeHHA O MMaTHYeCKHX COCYAaxX CTEHKM BeHOSHbIX CTBO- 
JIOB OUCH OeAHbI. M3BecTHbi TOIbKO (aKTbI O HaJIMYHM JIMM@aTHyeCKHX Kall MJIIA- 
pOB B CTeHKe BOpOTHOH BeHbI y YemoBeka (*). B HaCTOAUeH CTaTbe COOOMLaIOTCA 
HOBbI€ JIAHHbIe O BLIABJICHHbIX MHBEKILMOHHOH MeCTOMKOM JIMM@aTHYeCKHX COCy- 
Wax B TOJIIle CTeHKM HMKHeH (3aqHel) NOON BeHbI YeJIOBeKa H HEKOTOPHIX MJIe- 
KOMHTaIOWAX MH TH (Bcero 100 oObeKTOB). 

OTH WuMaTHyeckve COCYAbI MpeACTAaBJIAIOTCA B BAe HEOMMHAKOBO Y pasHbiX 
*KMBOTHBIX Pa3BHTOH CeTH JIMMPaTHYeCKUX KaNHAPOB, paciosararouleHca — 
B MbIIMeYHOH OOOTOUKe NO Sobel YaCTH B HEMOCPeACTBEHHOH OJIM3O0CTH K HH-— 
THMe, HM CIJleTeHHA JHM@aTHIeCKHX KOJVJIEKTOPOB, 3aJIOKeHHOTO B aBeHTHIMH 
BeHBI. 

Y mTuy (oper, aBcrpamMickul crpayc, JOMAaLIHMH rycb), y HEKOTOPbIX MJle- 
KONMTAaIOWNX (KeHrypy, Oerbl wu OypbIH MegBequ, coOaka, Teb*HH, TIOJICHb, 
CBHHbA, ObIK, 1aBHaH, MaPTbIIKa, MaKak, WIMMMaH3e), a Tak%Ke Y YeNOBeKa JIHM- 
(baTuyecKHe KallWJIJIAPbl B CTCHKe HMKHEH (3aHe) NOJIOH BeHbI BbLIABJIAIOTCH 
C OOJIbIIMM TPyYOM HM MpefCTaBJIeHbI BCera OTHOCHTeIbHO HeOOJIbUIMM KOuHMYe- 
cTBoM. IIpH 9TOM COCYJHCTble CTBOJIbI MMEIOT HelIpaBHJIbHy!O cdbopmy (pacwuimpe- 
HUA, CyKeHMA, HeMpaBHJIbHble HCKPHBJICHHA), HepaBHOMepHbIH KamHOp u pac- 
noararorcs 6e3 olpeszeseHHoro mumaHa (puc. 1a). 

Y Opicrpo Geraouux, OOazalolluxX OOMbUIMM BeCOM KOTIbITHBIX (OJIeHb, 
aHTHJIOMa, 3e0pa, JOWayb) O3HAYeHHAA Bbllle CeTb JMMaTHUeCKHX KanWAPOB 
MBIIMeYHOH OOOOUKH 3aqHeH MOO BeHLI JIerKO 3aMOuIHAeTCH HMHbEKIMOHHON 
MaCCOH HW OKa3bIBaeTCA Oovlee rycTOH, IpHueM JuM@aTHyeckHe KalMJVIAPbI HMeOT 
MIpaBHJIbHy!0 IWMIMHpwuecky!lo (*OpMy, OTHOCHTebHO TOHKHH (30—40 pu) 4 
B OOUeM PaBHOMepHbI KaIHOp M HallpaBseHbI B OOMbUIMHCTBeE CBOeEM MIpOJOJIbHO: 
(COOTBeETCTBEHHO TOKY Kposh). JIuuIb HemHOrve MMMpaTU4eCKHe KalHJIApbI pac- 
MOslaratoTcd MOMepeyHO HM KOCO OTHOCHTeIbHO BeHO3HOTO CTBOUA, MpescTaBas 
coool, Kak IpaByulo, IpAMOJIMHeMHble AHaCTOMOSLI, CBASbIBAIOMMe [pyr Cc ApyroM 
MpOJOJbHbIe JIMMPaTHYeCKHe CTBOJIMKU, a HEKOTOPble H3 HUX CyeLyoT MO xoLy 
M@JIKHX KPOBeCHOCHBIX COCYJOB CTCHKHM BeHbI (MepHBaCKYJAPHble WuMaTuyeckue 
cocyybl) (puc. 16). 

JIumcatuyecke CeTH MbIWedHOM O6OTO0UKH HMDKHeli (3amHeli) Momo BeHbI 
BC€X Ha3BaHHbIX XKMBOTHbIX, TaK Ke KaK UW Y YeNOBeKa, MOcpeyCTBOM MHOrounc- 
JICHHBIX AHACTOMOTHYECKUX CTBOJIOB’COOOMLaIOTCA CO CIvleTeHHeM JIMMaTuyeCKHX 
COCYJOB, 3aJIO2%KCHHBIM B aBeHTHIMH BeHbI. COCyJMCTHIe CTBOVIbI JTOFO CIVIeTeHHG,. 
OKasbIBalolleroca Ooslee FyCTIM Y KMBOTHBIX BTOPOH PpPyHMbl (CM. Bbillle), HMeIOT 
CpaBHUTeIbHO KpynHbI KamMOp (100—250 pw), cHaOyKeHbI XapakTepHbIMM Mepe- 
XBaTaMH H, CJIMBaACh [pyr C ApyroM, OOpasytor Merv Help aBuJIbHOH opMBI, He- 
OMHHaKOBOH BeMUMHbI;H HeolpeseeHHO opHeHTaMH. 

B a{BeHTHUMasIbHOM COCyYAUCTOM JMMbaTHueCKOM CIvieTeHHM CTEHKH HUKHelP 
(3aqHeH) Mono BeHbI BOSHUKalOT KpynHbIe (oKo0 300 pw B QMaMeTpe) orBo”a- 
MMe JHMPaTHYecKHe COCY{bI, HaMpaB/IAIOUMeCA K PerHOHAaPHBIM MumMcatuyecKUuM 
y3ulaM. 
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B TOM MecTe, re HW2KHAa (3aqHaa) Monat pena mpoxomutT uepes Sulcus. 
enae Cavae, YNOMAHYyTOe MMdaTuyeckoe CileTeHHe TeCHO COObILaeTCA C JIUM- 
aTHYeCKHM PyCwIOM MeyeHH. IIpH caMoM TuWLlaTebHOM u3yyeHHM TpenapaToB c 
HbeKIMeH MHMPaTHyeckuX COCyJOB ee CTEHKH Y BCeX HCCC OBAHHDIX KUBOTHEIX, 


Puce. 1. JImmcaruyueckue cocyfbl CTeHKM 3aHel NosOK 
BeHbl 3eOpbl (@) HW MaBHaHa ramMagpusa (6). 16 x 


TaK Ke Kak H y vesOBeKa, HuTse He ObIO OOHAPy2XKeHO MPAMOH CBA3H JMM@aTu- 
yeCKOFO H KPOBAHOPO pyced. ITO OOCTOATeIbCTBO TOBOPHT MpOTHB MpescTaBsie- 
HHH pxaga apropos (7, *) 0 HeMocpeCTBeHHOH CBA3H BeHOSHOH u JIMM@aTHUe- 
CKOH CHCTeM Ha HX Mepudepun (MMdo-BeHO3HbIe AHACTOMOSBI). 


Tloctynusio 


Kuesckw MeVILMHCKMM MHCTHTYT 
16 II 1960 


wm. aka. A. A. Boromoupita 


UMTHPOBAHHAA JIATEPATYPA 


17. A. Kaauos, O6m. anaT. u cu3snon. mumaTuy. cuctempl, 1952, crp. » 218.. 
B. X. ®payun, Xupyprus, 11, 12 (1948); Tp. Ces.-OceTuHck. meg. uHCT., 6, 5 (1957). 
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Jloxxagn AxkagemMun wayrk CCCP 
1960. Ton 132, NM 6 J 


| 
) 


PUZHOMOLH A, 


M. K. MAKYUIKHH 


YCJIOBHOPE®JIEKTOPHAS PHMEPXOJIECTEPHHEMH A 
Y )KHBOTHBIX | 
I 


(ITpedcmaeaexo akxademuxom H. H. Anuukocotm 3 I 1960) 


CopeTcKHMH MccyleqoBaTeIAMH MOKa3aHa Bax%KHaA PO/lb SHTepambHOH xove- 
CTepHHOBOH Harpy3KH B MOBbILMeHHH COfepwKaHvA XO/lecTepHHa B KPOBH HU 
pa3BuTHH aTepocksteposa (7, 1%). Paq aBTopoB OTMeyaJIH HM 3HaYeHHE SMOILHO- 
HaJIbHOrO (bakTOpa B KPATKOBPeCMCHHOM HapaCTaHH YPOBHA XOsecTepHHa KpOBH. 
(14, 49). Tlo MHeHHIO HeEKOTOPbIX KJIHHMUMCTOB, HapyWeHHA XoOsecTepHHOBOrO 
OOMeHa CBA3aHbI C paccTpolcTBoM HepBHOH perysauuu (3, 7-19, 1). OnnaKxo 
MaTepHaJbl O POJM WeHTpabHOlt HEpBHOH CHCTeMbl B pery AMM AMMOMAHOTO 
O6M€Ha HeOCTATOYUHBI, OCOOeHHO WIA OKa3aTEJIbCTBA 3aBHCHMOCTH MexK]Yy 
HapyleHHeM XOJIeCTepHHOBOrO OOMeHA ICHTPaJIbHOTO MIPOHCXO*KeHHA H pas- 
BHTHeM rHMMepXoulecTepHHeMMM MH aTepockseposa (1). ! 

B 9KcMepHMeHTe Ha XKHBOTHBIX THMepxXosecTepHHeMMIO HaOwJIoqaiv pH 
YaCTHUHOM YJlaJleHHu OOsbUIHX MoOyuIapH romoBHoro Mosra (1°), acenTH4YeCcKOM 
MeHHHTO-9HLe*pamute (4), mepeBaske HM 9MOoNHH cocyoB Mo3sra (?”) H yKouIe B 
MIpOMexKyTOUHbI Mosr (78), 

Hapyulenve xouiecTrepHHoBoro OOMeHa Y 2KMBOTHDIX ObIO OOHapyKeHO IIpH 
HU3MCHCHHAX (PYHKUMOHAJIbHOrO COCTOAHHA BbICHIMX OTCJIOB WEHTPaJIbHOM HepB- 
HOH CHCTeEMbI MO BO3AeHCTBHEM HeEHPOTPONHbIX apMaKOJIOrH4eCKHX aPeHTOE 
(°, 74, 7°) w B CBA3H C MepeHalpsaxKeHHeEM TOPMO3HBIX MpolleccoB, a Take 
CTOJIKHOBCHHEM TIMU{eEBOrO HM OOOPOHHTeIbHOrO Oe3yCOBHbIX pedmexcos (°). 

Tlo muenuto C. C. Xanatosa (*%), ocHOBHOH NPHYMHOK rumepxXouecTepHHeMHH 
WM XOJI€CTeEpHHOBOK OOe3HH ABJIAIOTCA MaTOJIOrHYeCKHe Mpoleccbl, moparkKalo- 
ulHe TOOBHOH Mosr. 

J]14 BbIABJIGHHA 3aKOHOMepHOCTell 3aBHCHMOCTH HapylWleHHA perysAWuE 
JIMMOMAHOrO OOMeHA OT PaKTOPOB, MCXOAAMLMX CO CTOPOHbI WeHTPaJIbHOM HepB: 
HOH CHCTeMbI, TpeOyIOTCH CMelMaIbHbIe HCCMELOBAHHA Ha ILe@MOCTHOM %XHBOTHON 
opranusme. Hactosmad paOoTa MocBaAlleHa M3yYeHHIO XOecTepHHeMHH He 
SKCIEPHMCHTaJIbHOH MOeIH aTepocKeposa MpH 3aMeHe XosecTepHHOBOl Ha 
rpy3KH YCJOBHBIMM pa3qpaxKuTeAaMH. 

OnbiTb ObWIM MpoBesenbl Ha 26 B3POCbIX KPOMMKaX-caMUaxX MOPOMH WMH 
mma (Bec 2,5—3 Kr) H 7 coOaKax (5 cammos uw 2 camKu, Bec 11—18 xr). 

OKCIEPHMEHTAIbHaH MOJelb THMepXomecTrepHHeMHM HM aTepocKeposa Hi 
KpOJIMKaX BOCIpOH3BO_Nacb mo Metoyquke H. H. Annuxosa (*).. Kponuxal 
B TeyeHHe 4 Mec. C MOMOUIbIO 30Ha exKeHEBHO B 2KeNyLoK BBoAuu 10% pac 
TBOp XOJeCTepHHa, MOAorperbld Wo Temmepatyppi 50°, u3 pacuera 0,2 r/xr, ; 
coOakaM TaKWM 2Ke MyTeM BBOgMIcA 12,5% pacTBop xomecTepHua no 50 ma 1 
eub u 1,5 r MerustTuoypaluaa. Tlocnequui mpuMensaica 2A noxaBienns 
(PYHKUMM WMTOBUAHOM *Kelesbl, 6e3 vero y coOak He yJaeTCA BHIZBaTb 9KcNe 
PHMECHTaJIbHBIM aTepocklepos. CogepxKanue oOulero XoecTepHHa KpoBu ompeE 
nenana 10 M. A. Jlepyenxo (°) uepes kaxgpie 5—15 quell. KouTpoububie 
NOAOMPITHbIC HKUBOTHBIE COMEPXAIUCh B OMHAKOBHIX YCJIOBUAX. 
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Hecneqopanua moKkasaiv, yTo y nepBo rpynnpl x*XMBOTHBIX (8 KpowIHKoB) 
epes 4 Mec. mocle Hayadia @KeHEBHOFO BBEMeHHA XONecTepHHa ero YPOBeCHb B 
KPOBH NOBBICHJICA C 65—83 no 213—624 mr%. Uepes mecan nocae mpexpatte- 

MA KOPMJICHHA XOJIECTePHHOM OH CHH3HJICA y 6 KpomHKOB JO 65—126 mr% 
BY ABYX OCTaJbHbIX — Jo 216—304 mr%. Sarem Ha stTux xe 8 KpomuKax onbiTsI 

BWIH MpOAOMKEHEI B TeX 2%Ke YCNOBHAX, HO BMecTOo 5—6 ma 10% pacrTBopa 
XOCCTEPHHA B XKeNYIOK KPOMHKOB @KeTHEBHO BBOLMIOCh 5—6 MJ BOLOMpoO- 
IBONHOH BOB, Tak»ke MosorpetoH Wo 50°. Taxaa mpollezypa s0nqupoBanua 
pkKeyIKa MpOLoKasacb OT | Jo 3 Mec., B 3aBHCHMOCTH OT H3MeHeHUA ypoBHA 
XolecTepuHa B KpoBH. Y 6 u3 8 KpouMKOB 9TO H3MeHeHHe OBO OOHapyxeHO 
yxe Ha 5—6 Jenb u K 15—20 HIo coxepmanue xomecTepHHa Y HUX MOBBICH- 
focb Ha 30—320 mr% mpoTHB MCXOZHOrO ypOBHA, KOTOPHIli NO Hauasla 30HAH- 
PpOBaHMA C BBeJeHHEM BOLI CocTaBA 65—304 mr%. Ha cone Takoro 30H,upo- 
BaHHA 2KeyIKa ypOBeHb XOJeCTepHHa CHH3HJICH WO HcXo_HOrO y 5 KpOJMKOB 
yepes 1—1,5Mec., a y ofHoro — 


|gepes 3,5 mec. (puc. 1). 4G 

| Kak suguo wapuc. la,y yy 

‘kpomuxa Ne245 nocne vers & @ 6 
‘pexMecsunoro Kopmaenua xo- & | i \ 
JIeCTepHHOM coyepxKanue no- & ~ 
cneqHero B KpoBH jocrurmo = . 200 tea 

po mr% © mocne MecayHoro = S'S 4 = 
'TepepbiBa B OMbITAaX CHH3HJIOCb y= 200 ; \ 
Zo 103 mr%. Jianbueiiuiee pe Z y 
NpOMOMKeHHe ONbITOB Ha STOM S| 0 S 


dke Kpowuke c BBeeCHHeEM B 

2KeYOK BObl BMeCTO XOJIecTe- 0 ee 
PUHa BbIsBaIO ero yBemHYeHHe danedos JIamyieee A a 
B KpOBH yYepe3 TOJIMecaIla H Puc. 1. Ypopenb xomecrepHHa B KpoBH y KpouuKa 
yepes 1,5 mec. qo 423 mr% ‘Ne 245 mpu exeqHeBHoM SOH,MpoBaHHH 2xKeNyAKA C 
(puc. 1 6). TompKo B cepequue BBeeHHeM xOJIecTepHHa (a) M Bob! (6) 

4-ro Mecalla ypOBeHb XoglecTe- 

pHa KpOBH CHM3MICA Mo ucxoqHoH BemuuMHE! (105 mr%). 

M3 8 kpomuKoB TOMbKO y JBYX, YCTOHYMBbIX K BBOXHMOMy XovlecTepuHy, 
He yJantocb HaOi0JaTb BOHY FTHMepXosecTepHHeMHH Mp 30HAMpoBaHHn 
2*KeyIka C BBECHHeM BOJbl BMeCTO XOJeCTepHHa. 

Y BrTopol rpynnbl MOMOMbITHBIX 2KMBOTHBIX (6 KpoOHKOB) Noce 4-MecaAyHOrO 
KOPMJICHHA XOJIECTEPHHOM Ob TMTeIbHbI MepepbIB B ombiTax (4 mec.). ITpo- 
BefleHve 3O0H.MpOBaHHA %KelyKa Cc BBeJeHHeM BObI Y STHX 2KMBOTHBIX HE 
BbI3BaJIO MOBbINeCHHA YPOBHA XosecTepHHa KPOBH. : 

B KOHTPOJbHBIX ONbITaX B TeyeHHe | Mec. Ha 12 KpomMKaXx Obl0 IpoBeeHo 
HaOuJIOeHue 3a H3MeCHeHHeM YypOBHA XouecTepHHa B CBA3H C e€KE/IHCBHbIM 
30HJMPOBaHHeM 2%KeNyIKa c BBeeHHeM 5—6 MJ BOMOMPOBOAHOH BOE, MOorpe- 
ToH oO Temnepatyppt 50°. B stom cilyyae KPOJHKM paHbie He MOABepradHcb 
Z0HMpOBaHMIO 2KeyIKa Cc BBeeHHeM XOsecTepHHa. Onpesetenue obulero 
XOJeCTepHHA KPOBH, MpoOBOAUBIeecA Yepes KaxK Abe 5 THE ONbITOB, He BbIABHO 
KaKUX-JIMOO H3MeHeHHH: coyep2KaHve Xo/lecTepHHa B KPOBH y STHX AKHBOTHBIX 
ocTaBasloch B mpeslemax ucxoquoH Benuuuubt (50—101 mr%). Takum oOpa3om, 
@xKeNHeBHOe BBeJeHHe Pe3HHOBOTO 3OHa B 2%KeNyNOK Cc BAMBAaHHeM O—6 MJ 
BObI C Temmepatypol 50°, compoBorwfalouleecs Me€XAHHYCCKUMH HM TepMUe- 
CKUMM pa3ipaxkenuaMu MuUleBosa M %KeTyAKa, caMO M10 ceOe HE BbISbIBAO 13- 
MeHeHHA YPOBHA XOuecTepHHa KpOBM y KpOMKOB. Bee 9TH OMbITHI YKaSbIBAalOT 
Ha MI€PBHUHYIO pOJIb 2K30reHHO BBOAMMOrO XOJIeCTepMHa B pasBUTHM PUMep- 
XOJIECTEPHHEMHM VY 2KMBOTHBIX. 

3onqMpoBanne %elyika coOak C BBeMeHHeM XOJeCTepHHa MpOMOsKaTOCh 
ot 1,5 40 9 Mec. IIpu 970m y 5 2KMBOTHBIX HaOsOaOCb NOBbIMNeHHe COLepxKaHHA 
xoglecTepHHa B KPOBH HawHHad C MepBbIX Heeb OMBITOB. MakcvMaJIbHbIit 
ypoBeHb XoylecTepHHa KPpOBH y coOak Obl B Mpeesax 239—588 mr% mpoTuHB 
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ucxoquoro 128—169 mr%. Tlocne npekpalleHHaA KOPMJICHHA XOJeCTEPHHOM| 
YpOBeHb XOJecTepHHa B KPOBH CHMKAaJICH: 3a BpeMA NepepblBa B OMBITAX, ; 
mpokommapmeroca 20—60 jHeH, OH Maan JO MCXOMHbIX BeMIHH 138—| 
163 mr% | 
B jlanbHeliiem mocie Takoro mepepbiBa B ONbITAaX MpoBeeHve exKeTHEBHOU 
Npolelypbl 30H{MpOBaHUA 2%KesyAKa y TeX %e CcOOaK C BBE/CHHeEM BMECTO XO- 
nectepuua 50 MJ BOgbI, Mogorperol yo 50°, yxe uepes 5—20 Heli BbISbIBAIO | 
NOBLIMeHHE YpOBHA XxoslectepHHa Zo 203—320 mr%, KoTOpoe coxpaHAJIOCb a 
NposomKeHve mocwexyrouux 1—2 mec. 
OnbiTbl Ha TeX 2%Ke cOOakaX NOBTOPAIUCh Mocie 1—2-mecsuHoro MepepbiBa. | 
TIpu stom OOHapy2XMBaOCb HOBOe MOBbILeHHe COlepxKaHHA XOJECTEpHHA By 
KPOBH, KOTOPOe, OHAKO, OblIO MeHee MPOLOKUTEMbHBIM H HaXOMMIOCb Ha | 
H€CKOJIbKO Oo/lee HH3KOM ypoOBHe, 4eM B NepBbIli pas. Tak, y coOaKu Bap6oc } 
(puc. 2) uepes 1,5 Mec. nocwie Hayasla BBeeCHHA XOJeCTepHHa YPOBeHb MOCIE- | 
Hero Joctur 260 mr% (puc. 2, /). Ves 

me 7 pes 2 Mec. nocle npekpalleHHaA KOpMuIe- } 


S 

N HHA XOJIECTePHHOM YPOBeHb xXouiecTe- } 
& 4 200 om 
S pHHa B KpoBH cHH3HIca JO 163 mr%, | 
N TlepBbl ONbIT C EX*KETHEBHBIM 3OHAMPO- | 
eS on BaHHeM %KeyKa C BBeeHHeM BOJbI 
SS BbISBal =Oolee pesKOe MOBBIMEHHEe ! 
&s (325 mr%), yeM B OMNbITaX C BBeJCHHeM - 
s xomectepHHa. Ha done Takoro exke-. 
S 0 


6 0 75 gn, AH€BHOTO 30HJMpOBaHHA wey Ka 
ypOBeHb xXoslecTepHHa OcTHr HCcxoJ- 
Puc. 2. -Kpnpuie Gesycnopio-  YCNOBHO- iof BeqHUHHEI TOuIbKO) Mepes) 1,5) Meme 
pedmekTopHo runmepxomectepHHemuH y 
co6aku Bap6oc. J — onbiThl c BBeeHHeM (puc. 2, 2). 
xolecTepuHa, 2 — exkefHeBHOe 30HMpoBa- Tlocme oyepeqHoro 2-mMecauHOrO 
Hue 2%ely—iKa C BBeeHHeM BORE, 3J—TO epepbIBa OMIT C e%KeHEBHBIM 30H- 
*%e Mocsie | 2-mMecauHoro nepeppipa, 4 —' To JMpOBaHHeM X%KeyIKa C BBeJeHHeM 
Ke NOcIe CETyIOWULero 1-mecauHoro NepepbIBa 
BOJbI CHOBa Obl nNoBTopeH. Ha ator 
pa3  cojfepxkaHHe xojlecTepuHa B 
KPpOBH OBbICHIOCh JIMWb fo 214 mr% U CHH3HNI0Ch JO McxoOLHOrO 
ypoBHaA Ha 30-H yeHb, T. e. Ha 15 He paHbile, 4eM B MNepBbi pa3 
(puc. 2, 8). 

Uepes MecAyuHbIli NepepbIB OMBIT C eKeTHEBHLIM BBECHHEM B KEMYOK BOLbI 
B3aMeH XOsleCTepHHa Obl] NOBTOpeH B 3-H pa3 B TeyeHue 1,5 mec. Ha ator pas 
YBeJIHYCHHA YPOBHA XowecTepHHa B KPOBH MOUTH He ObIWIO: OH OCTaBaJICa B 
mpefeiaX HOpMasIbHoro (pyc. 2, 4). 

T{1f KOHTPOJbHOrO UcceAOBAHUA ObIIM B3ATEI Be cobOaku (BoKcep u [lu- 
pat), KOTOpPbIM XovlecTepHH HUKOra He BBOAHICA. ExeqHeBHoe 30H,MpoBaHHe 
*wKellyAKa C BBeJeHHeEM BOJbI Cc TemnepaTypoH 50°, mpoBoyuBueecd B TeyeHHe 
1,5—8, Mec., HE BBISbIBaIO 3aMeETHOTO MOBBILIeHHA ypOBHA xoulecTepHua: 
OH He lpeppiuat 124—144 mr%, T. e. ocTaBaicd B Mpemenax ucxosHoli 
BeJIMUHHBI. 

Ha ocHoBaHHH MOJIYYeHHEIX HaMH JaHHbIX Cileyer CUHTaTb, YTO WMTeIbHOE 
H CTOHKOe MOBBIIMeHHe yPpOBHA XO/ecTepHHa B KPOBH y XKHBOTHEIX JIMUIb OT 
NpOWeAyPbl SOHIMPOBAHHA MKeyAKa OCYIECTBIACTCA YCOBHOpedpeKTOPHEM 
MyYT€M, HO 9TO oOcOObIH BH pedvieKca. 

J{IMTeIbHOe EX%KeMHEBHOE BBeMCHHE pacTBOpa XOMeCTepHHa Y %XKHBOTHBIX 
BLISbIBAIO YBeJIMYeCHHE COJepxKaHUA XOMeCTepHHa B KPOBH, KOTOPOMy Bcersla 
H OOAZATEILHO NpeMMecTBoBaNO NelicTBMe Ha X%XMBOTHOTO KOMMIeKca SKCTepO- 
HM HHTepOMeNTHBHBIX pa3spaxKuTelteH (oOcTaHOBKa OMbITa, MeXaHuyecKoe UH 
TepMHYeCKOe pa3sfpaxeHve CM3HCTOH muueBoqa M XKeyIKa uw T. O.), 
KOTOPHl€ B JaIbHeHINeM NpHoOpeiM CHrHaIbHOe 3HayeHHe. Bnouue ecrecTBen- 
HO, TO IIpHMeHeHHe BCeroO KOMMJIEKCa YCJIOBHBIX pa3paxkuTeseli u 6e3 BBe- 
ACHHA xXOeCTepHHa — BBISLIBA€T YCIOBHOPe*IEKTOPHYIO rulepxonectepu- 
HEMHIO. 
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Takum 06pa30M, ycTaHOBJeHHbIe HaMH PakTbI yCOBHOpedeKTOpHOH runep- 
OJECTEPHHEMHM Y XKHBOTHDIX YKa3bIBalOT Ha YUACTHE BbICWIMX OTeOB ILeHT- 
aJIbHOH HEPBHOH CHCTeMbI B peryJIAWMH XONecTepHHOBOrO OOMeHa. 


BoenHo-MequUMHCKasd, akallemua Tloctynuso 
um. C. M. Kuposa 18 XII 1959 
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IMBPHOJIOTHA 
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A. A. HEA®AX 


MCCJIEMOBAHHE ®YHKUMA AEP B PASBATHH MOPCKOLO 
E)KA STRONGILOCENTROTUS DROBACHIENSIS | 
METOJOM PAXMAWMOHHON HHAKTHBAUMH 


(II pedcmaeaeno axademuxom H. H. Il[maanveaysenom 19 II 1960) 


| 


Mccneqopanve BPpeMeHM OCYLULeCTBJICHHA AJeCPHOrO KOHTPOJA Hay pasBuTHeM 
H CTaquli pasBUuTHA, KOTOPble OlpefesAIOTCA ALPOM B Te WIM HHbIe NepwOsb ero 
WCATEJIbHOCTH, ObIMIO OCYIMeCTBJIGHO MeTOJOM paMallMOHHOM MHAaKTHBAalMn Ha 
3apombliax pbi6 (') H HeMaTO C CYIMeCTBeEHHO Pa3JIM4YHbIM Pe3yJIbTAaTOM. Ec 
B IlepBOM Cyly¥ae BbIACHM.IOCb, YTO Apa HaYHHAIOT CBO (PYHKUUW Ha panHei— 
cpemHelt OmacTysle, a HeOOXOAMMOCTb B UX JeATeJIbHOCTH OOHAPyKUBaeTCA’ 
TOJIbKO B Havasle racTpyIAWMM, TO Y aCKapHbI Apa HawaHaioT dyHKuMOHUpO- 
BaTb yxKe Ha CTagquu 2 OacToMepoB, a Alla C MHAKTHBAPOBaHHbIM AJPOM CIO- 
COOHbI Pa3sBHBAaTbCA TOKO WO cranuH 8— 16 OnacromMepos. OTH pa3sM4HA, MO- 
BUJMMOMY, CBASAHHbIe COOTBETCTBEHHO C peryJIAWMOHHbIM H MO3AM4HbIM THILAMH 
PasBUTHA, eslaioT HHTePeCHbIM PacilpocTpaHeHHe JaHHOrO MeTOa HM Ha Apyrue 
(POpMbI, YTO NO3BOMMO Obl YOeMUTECA B MpaBHJIbHOCTH JaHHOre MpewNoNoKeHuA. 

B RaHHOl paOoTe OObeKTOM CJTYKUIIM AKILa MOPCKOrO eKa, XOPOLO U3yYeHHOR 
pa3BHTHe KOTOPOrO ABJIAeTCA THIMYHO PeryJIAWMOHHBIM, XOTA BO BCeX JPyrHx 
OTHOWWeHHAX OH 3HAUHTeJIbHO OTMIMUAeTCA OT pa3BHTHA HH3IUMX MO3SBOHOUHBIX. 

Ha MopckoM exe NOKa3aHO, YTO IPH yaeHHH Apa M3 AMWa MuNeTKOH HIM 
WeHTpHpyrupoBanuiem (* “) pasBHTHe NWpofouwKaeTcA MO NOABJIGHHA MHOFOKue- 
TOUHOFO OO6pa3s0BaHHA, HANOMHHalollero cpeqHto1 OsacTyy. B 3TOM OTHOMIeHHH 
pa3BHTHe MOPCKOrO eKa CXOAHO C pa3sBHTHeM pbIG u amduOuki (°,°). MoxHo ObI10 
OKUAaTb, YTO MeTOX pasMalMOHHOH MHAKTMBAIMH Aep MO3BOJIMT HU B aHHOM 
crydae HaHTH Havasio PYHKUMH ALpa Ha CTaHAX paHHel —cpeqHeH OnacTysJbl. 

Kak 9TO yoke onMcaHO pauHee ('), MeTO paqMalHOHHOH MHaKTMBAaMA Mpey- 
molaraeT OTbICKaHHe JO3bl pawalWu, NOCTATOUHOM AIA NOMHOM MHAKTUBALMA 
AQe€PpHOK PYHKUHM, HO ellle He 3aTparuBalolleH WHTOMMasMaTHYuecKHe PyYHKIMM 
B Pa3BHTHH. CpaBHeHve CTaqui, NO KOTOPbIX T1pomoMKaeTCA Pa3sBuTHe Mocse 
OOJIYYCHHA B Pa3JIMYHbIe MOMeHTHI 9MOPHOreHe3a, NO3BOJIAeT YCTAHOBHTh, Kora 
AJIPO OCYMLECTBJIAeT TeHeTHYCCKHH KOHTPOJb Hal Pa3BHTHeM VM KakHe CTaquu UM 
(IPH STOM KOHTPOJIMpytoTca. 

OnbiTbl MpoBoyusMcb Ha BapenweBom Mope B MypMaHCKOM MopcKoM O6nOWI0- 
ruyeckom HHcTUTyTe AH CCCP, kouuiekKTHBy KOTOpOrO aBTOP MpHHOCHT CBOIO 
HCKPeHHIOWO OlarojapHocTb. OObeKTOM cayxKUIH Aa Strongilocentrotus dré- 
bachiensis. Iloce uckyccTBeHHOro oceMeHeHNA Alia pasBuBaNuCcb pH TeM- 
mepatype 7—8° . Craqusa 2 OacToMepoB pH STO TemMepatype HacTynauia ye- 
pes 3 uaca, 16 Onacromeposp — yepes 8 4ac., BbIXOA 13 OOoMOYeK — yepe3 32— 
35 4ac., TaCTPYJIAWMA HaYHHamach yepes 48 yac., MemOMMUeCKHe NonocTH No- 
ABJAIUCh Yepes 68 — 72 yaca, CKeNeT PyK 3aKaqblBasica yvepes 4 cyToK. 

O6sly4yeHve MpOH3BOAMNOCb OT WUCKOOOpasHorO ucTOUHNKAa f-n3yueHNA 
(Sr°° + Y°°), buabrp — Al 0,1 mM, cro nonoBuHHOrO Ocna6meHuaA 1 MM BO”BI, 
MOLLHOCTh O3bI Ha paccTosHHH 3 mM 2000 pan/muu. 

Ha puc. | npupegenbl pesybTaTbl RevCTBUA PasMMYHbIX 103 paqualun Ha 
OCTaHOBKY Pa3BUTHA 3aposbllleli, OOMyYeHHBIX B Pa3Hble MOMEHTHI PasBHTHA. 
IIpH o6nyyenun yosamu 30 kpan M Bblllle KpuBasd Wo3a —adbexT o6pasyer 
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JaTO, T. €. Pa3BHTHe OCTaHaBJIMBaeTCA Ha fOmHOH M TOM %e CTayMH He3sa- 
BHCHMO OT JlO3bI, YTO COOTBeTCTBYeT MOJIHOM HHaKTHBAaLUH Tae retort 
@YHKUAM Afep B pasBuTHH (ompobHee cm (*)). SamerHoe mopaxenve HTO- 
M1a3Mbl HAaCTylaeT MPH BO3sax Nopsqka 80 kpagx. Takum o6pa3om, 2030H, HHaK- 
THBUPYyrOuleH ANpa, MOM CAYXUTb yo3spt 40—60 Kpag, KoTOppie H OBI 
MCHOMb3OBaHbI =B_ MOCJIe yOu Xx 
\OMbITAaX. 

AtuaStrongilocentrotus droba- 
chaensis o61y4anucb no30ii 40 nan 
{60 Kpaq Ha mnocmeqoBaTembHbIXx 
(CTaMAX Pa3sBHTHA OT OMIO0TBO- 
|PeHua 0 NOsABJIeHHaA CKevleTa 
| py. Onbir npopoguica yverbipe pa- 
| 3a, KaxKJIbIH pa3 C TeMH 2Ke PesyJIb- 
|Tatamu. B KaxKOM ombiTe uccuJe- 
|Wopanocb 25—35 craqui pa3ssBu- 


aC. 


8 


8 
T 


Cmadua ocmanobku pasbumur 


‘hel al ease | aera eee Pe 
THA. Cray OCTaHOBKH pa3BHTHA 250 2 50 100 x06 
Olpeyeanacb Ha XKHBOM Mate- Aosta 
‘(pHase, aTakxKe Ha TOTANbHBIX 
Puce. 1. 3 4BMCHMOCTb CTaXHUH OCTAHOBKH pa3sBUTHA 


MpelapaTax, KOTOPble MPHTOTOB- or poss o6nyyenua O6nyuenne Ha craguax / — 
JAJMCb OKPaCKOW 3apofplliied Te- 26nacromepa, // — pannaa Onactyna, JJ] — mé- 
MaTOKCHJIMHOM locue (cbuKkcaluy 3eHXMMHaa Olactyya 

2%KHAKOCTHIO BysHa. B HeKOTOpbIXx 

ciyuaax, KOra onpefeseHHe CTA BbISbIBAIO COMHeHHe, MpHrOTOBJIAIUCb 
CepHHuble rHCTONOrMyecKkHe Mpenaparul. 

JjanHble OfHOTO oMmbiTa M300paxKeHy Ha puc. 2. IlpuHuunbt mocrpoe- 
HHH YTpaduka Te %e, 4TO paHee (1): Ha OcH aOcMCC OTO*KeHbI CTaquU 
Pa3BHTHA, KOTOPbIX OCTHramH oOOyYeHHble 3apoOfblllu, Ha OCH OpdH- 
HaT — CTaqMH HOPMAJIbHOTO pa3BHTHA, KOTOPble COOTBeTCTBYIOT MOMeHTaM 
oOulyyeHua. CaM 9TH MOMEHTHI OOO3HAaYeHb! Ha IpAMOH J B Bue TOUeK C NOpsAr- 
KOBbIMM HOMepaMH. PaccTOoAHMe MO TOpH30HTaJIH OT KaxKTOM U3 STHX TOYeK JO 
SKCIepHMeHTaJbHOH KpuBou // COOTBeETCTBYeT Pa3BUTHIO 3apOsbillla Mocwe OOY- 
YEHHA BIIIOTh JO OCTAHOBKM pa3sBUTHA. Tak KaK MOMeHT OOJIyYeHHA COOTBETCT- 
BYe€T HHAKTHBAMH AJep, TO pasBuTHe NOCJe OOyYeHHA OMpememAeTCA cnocob- 
HOCTbIO IMTOMMAa3MbI KJIETOK K pa3BHTHIO 6e3 HelOcpeCTBEHHOrO AJepHOro KOCHT- 
POA, NOX BIMAHHeM JeATeIbHOCTH Aep, PYHKUMOHHPOBABLUIUX JO OOmyueHUA. 

3 rpaduka BUAHO, YTO pu OONyYeHHH OT MOMeHTA OMVJIOAOTBOPeHHA LO 
paHHeti Onactyupi (14 vac. pasBuTua ~ 128 — 256 KeTOK) pasBuTHe 3apogplliia 
IIpaKTH¥eCKH He 3aBHCHT OT MOMeHTa OOwTyyeHHA. Bce 3apopillM, oOwyyeHHble 
B 9TOT MepvOd, pasBUBalOTCA JO CTaHH MHOFOKJeTOUHOH OacTyJbl (IpHOmusH- 
TembHO 24 yaca paspuTua). IIpH HaOmoqeHHH 9THX saposblilleH mocse 
OOJyYeHHA MOXHO BHJeTb, YTO HavaJIbHble 9Talbl pasBHTHH Yy HUX He 
OTIMUAIOTCA OT HOPMBI. Tak, 3apofbRIWIM, OOyYeHHbIe JO Hayala ApoOmenus, 
HaYHHAIOT eFo C OOBIMHBIM JIA OOJIYYCHHbIX AHI, 3aMm03qaHHeM ("), HO yxKe Ha 
ctaquu 32—64 OnacroMepa OOpa3yeTcH BHellHe HOpMasbHad OwacTysa, 
KJIeETKH KOTOpOH mpoyomKaloT emuTbca. Ha rucToormyeckux Mpelapa- 
TaX TaK%Ke MOXKHO BHJeTb, YTO ake yepes MpOROMMKUTeNbHOe BPeMA, KOIa 
HeoOwyYeHHble 3apOMbIIN yxKe HAYMHAIOT FacTpy/AUMIO, SMOPMOHEI, OOJTYYeHHEIe 
Ha PaHHUX CTaMAX, COXpaHAT elle CTPYKTYPYy OaCTybI, MOMOCTb KOTOPOH yxKe 
3anOuIHeHa JeCTPYKTHPOBaHHbIMH KJIeTKaMH. , 

[lpu o6nyyenuu pannel — cpequeli Onacrysmi (or 14 no 30 yac.) pasBuTHe 
3apOsblilleli CHbHO 3aBHCHT OT MOMeHTA OOu1y4YeHHA (BHYTPH JaHHorO NepHoya). 
Uem 03xKe Obl OOIYYeH 3apOsbIL, TEM Ha OoJlee MO3THeli CTaqMH PasBHTHA OH 
OCTaHOBHTCA, HpHuem OOsyueHHe B 3TOM MepHoye Ha cTaquu, Ha 2 4aca Gouee 
NO3Hel, IPHBOAUMT K OCTAHOBKe PasBUTHA, MOUTH Ha 5 wac. 6oulee mo3qHeH. 

Ilpu o61yyenun B crlenyroulmit Nepuog, c 30 qo 42 uac., OcTaHOBKa pasBUTHA 
OMATb He 3aBHCHT OT MOMeHTA OOyYeHUA (BHYTPH MepHosa) — OHa MpOHCXOAUT 
Ha CpeyHeli ractpy.1e (MpHOM3uTeMbHO COOTBeTCTBYeT 62 YaC. HOPMaJIbHOFO pas- 
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BUTHa). OOmyyeHHe Ha Goulee MO3qHUX CTaqMAX MOce 42 yac. MPHBOAT K OCTa- 
HOBKe Ha BCe Ooslee MO3AHHX CTAHAX, TAK Ke KaK MH BO BTOPOM IlepHoye. 

Kak u B Mpegbiyqyuux padotax (*, *), MOKHO yTBepaaTb, YTO OTCYTCTBHE 
3aBHCHMOCTH OT CTaquH OOJYIeHHA CBUeTebCTBYeT O TOM, YTO Apa B STOT Tle- 
PHO He OCYULeCTBIAIOT CHeuMpuyecKUX (yHKUMH KOHTPOJIA Hal PasBUTHeM; 
HaoOOpoT, KOra 34BMCMMOCTh OT CTaquM OOMYYeHA BbIPaxKeHa OCOOeHHO YeTKO, 
apa B 9TO BPeMA aKTHBHO PYHKIMOHUPyYIOT. 

Vis puc. 2 MoxKHO 3aKJIOUHTb, YTO, KaK HY BbIOHA, JICATEIbHOCTb AJep B pa3- ° 
BUTHH MOPCKOrO exKa OcyilecTBIAeTCA Mepvoguyecku. JLo craquu cpegHelt O1a- 


| eel al bare bf ee 

ia oe % 202 265 3 40 44 46 b2 56 60 64 86 72 76 60 vac. 
bnacryna Ab TES t : Ae 

24 Bid MIaCT 4G obuor & &SS facmpyfayua  Lenom 


mepa aX RS 


Puc. 2. 3aBucuMmocTb ,OCTaHOBKM pa3sBHTHA OT CTaquH pasBHTHA B 
MOMeHT ‘o6slyueHHua. OGbaAcHeHHe B TeKCTe 


CTy/bl pa3BHTHe MOpCKOrO exXKa MpPONCXOAMT 3a cueT JeATebHOCTH Aep 
B OBOreHese, TAK KAK HHAKTHBAMA Aep B CAMOM Havase pasBUTHA MpHBOLHT, 
TeM He MeHee, K OOpa30BaHHIO MHOFOKJeTOUHOH OnacTyabl. OHako *yHKUMA 
aAjlep HauwHaeTCaA paHbllle, YeM 9TO OOBIUHO NMPHHHMamOCb. Ona HauyHHaeTCA Ha 
CTaquAX paHHel OacTyJbl H MpOWOMKaeTcA JO cTaquu NosqHel OacTysIbI, Kora 
3apObIH yxKe JBuraoTca B OOoOUKaX. 3a 93TOT CpaBHHTeIbHO KOPOTKHH 
Mepvoy cBoelt WeATembuHocTH (16 uac.) aqpa oGecneunBaloT pasBUTHe KJIeTOK (M- 
TOMa3Mbl) CO CTaqHM cpeqHel OacTyJbl 10 CTaMM cpemHeli racTpyvibl, T. e. Ha 
38-aacoBblli NepHoy. Sarem, B TeyeHue 12 vac., c MO3qHeH GacTy.IbI H WO MeseH- 
XMMHOH OsaCTYJIbI Apa He OCYUIeCTBIAIOT KOHTPOJA Ha pasBHTHeM HJM, BO 
BCAKOM Culy¥ae, B TeYeHHe STOFO NepvOsa WHTOMNA3Ma He Nosmyuaer OT Apa HAKa- 
KUX BO3JeHCTBUM HIM BIIMAHHU, KOTOPble YBeJIMYMBaIOT ee CIOCOOHOCTh K pa3sBH- 
Tuo. Ha craqun MeseHXMMHOH OaCTYJbI ALPa HAYMHAIOT ONATh AKTHBHO (pyHK- 
IMOHHPOBaTb UM OOeCMeyMBAaIOT CBOel (YHKUMel TambHeliliiee pasBuTHe Ha NO3- 
He ractpyJie, MpH OOpasoBpaHHH MWeNOMMYeCKUX NomocTeli, TuddepeHunpoBKe 
KHMeuHHKa, (OPMHpOBaHHU MyTeyca. 

Ha puc. 3, / 9TH OTHOWIeHUA MOKa3aHbI B BUJe CXeMBI, re KaxKTbIM MOMeHT 
TeATeIbHOCTH Aep (HH2KHAA CTpesKa) COeLHHEH C TOM cTaquel pasBuTHA 3apo- 
plilla (BePXHAA CTPesKa), KOTOPaA STHM MepHONOM AaKTHBHOCTH Aep OnpenessA- 
etca. Ha cxeMe BUHa NepMOAMUHOCTH JeATebHOCTH AJep HM TO, YTO UX PyHKUMA 
onpejleAeT pasBuTHe BllepelnexKallux cTaqui. 

AKTMBHOCTD Sep MOXKeT OLITH BbIPaxKeHa KaK MPOJOJMKUTebHOCTh pasBUTUA, 
KOTOPOe OMpefesAeTCA 3a ¥aC JeATebHOCTH Aep. Ha puc. 3, J] mpencTrapmeHo 
B 9TUX CMHUWaX H3MeHeHHe C pasBUTHeM AKTHBHOCTH Aep y BbioHa (1), MoOp- 
CKOPO evKa MH acKapubl. BUAHO, YTO MOPCKOH eK, XOTA HECKOMbKO OTMMUAeTCA OT: 
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biona, HO ABHO JOJDKeH ObITb CTHECeH B OMHY rpyimy c HuM — rpynny peryus- 
MMOHHDBIX AH, y KOTOPbIX PYHKUMA AJep HAYMHAaeTCA NO3HO, Ha CTaquu MHOrHX 
<JICTOK, XOTA Y BbIOHA YMCJIO KJIeTOK B HavaJie AQepHOH yHKuMU O1u3KO K 500— 
000, a y MopcKoro exa k 128 — 256. Y mosamunbix AMI, paHHAA peTepMuna- 
{{Md OaCTOMepOB CBA3aHa H C COOTBETCTBEHHO paHHeli dbyHkuuel ayep. 
IIpupeyem tTellepb KparKO Te paOorTsl, Ha MOPCKOM exe, KOTOpBIe 
MOrYT CIOCOGCTBOBaTh pellieHu!O MOcTaBeHHOH MpoOseMbl MHbIMH MeTO- 
amu. Hayao acHHxpou- 


oro ApoduleHHa y Mop- A 
;EKOFO e€2Ka OTHOCAT K CTa- 
Wun 128 OnacTomepos I 
4°), T. €. K TOMY MOMeH- 5 
My, Kora, corsacHo WaH- FL ae a a Ak 


fHbIM HaCTOAMeH padoTnl, WC. 


| ; vA 

jHawMHaloT (byHKWMOHUpO- gr ZY | 

jBaTb Apa. OTo copmaye- as Yj | YY a 
8 


‘HHe He MOMKeT paccmaTpu- 2 4 0 12 4 vae.r 


BaTbch Kak cuyuali- % Z 
| Hoe, ECM BCIOMHUTS, uTO As YW We 6 


COBepIeHHO Ta Ke 3a- We 2G 0 OIE 2225 0 BB a sac. 


KOHOMePpHOCTb yCTaHOB- 2 r 
| JieHa Y BbIOHAa H CeBpworH / G 
(7°): Hagano JeaTebHOCTH 3 4 §678 9 Wcymon 
-sajlep COBMayaer c HayasIoM a Te la teplael — Yueno Enacmomepol 
acHHXPOHHOCTH B JlevleHuu 4 16 64 256 10% 
mpo6uenna. 


Puc. 3. J — 3aBHCHMOCTb WHTOMNAasMbI KJeTOK 3apopplla oT 

Pay OMOXUMMYECKUX cbyHkumu appa (cxema, oObpacHeHue B TeKcTe): A — uuTO- 
HCCJIEIOBAaHHH WOKA3bIBa- mua3sma, Bb — sqpo. J] — MHTeHCHBHOCTb (dyHKUHH Ayep B 
eT, 4TO MpeWCTaBieHud re) Pa3SBUTHH pa3sJIMUHbIX BHJOB: @ — BbIOH, 6 — MopcKoHw ex, 
Bonscitialeprone’paanu= 4 °Msaa aekapias) Matured apex me npmiaiags a 
THA —OT OMJIONOTBOPeCHuA Pyty y P 


oO OmacTyIONOZOOHOK JIM- 

YHHKU—Kak O MOHOTOHHOM IIporecce Hap aCTaHud KOJIM4eCTBA KJICTOK He COOTBET- 
CTBYIOT PakTHYeCKUM JaHHbIM.| lepwoaquyeckne U3MeHeHHA B MHTCHCHBHOCTH OeJIKO- 
BOrO CHHTe3a UM paciiaya OeKa KeJITOWHbIX Pp aHYJIMOKa3aHbl B padote Kapanay(""). 
MakcuMyMbl aKTHBHOCTH COBMaaloT CO CTAqHAMH CpesHeli OnacTyJbI Mc MOsqHeH 
Me3CHXMMHOM OacTyO, T. e. YyTb MO3x%Ke TeX MepHOJOB AKTHMBHOCTH Aqpa, 
KOTOPble HalieHbl B ZaHHOl padote. B pa6ote Mmmepca ('”) Nagenue coxepxKaHuA 
rJIOKO3aMHHa TakxKe OIM3KO COBMaaeT C STHMH CTAMAMH — paHHel HW MeseHXHM- 
HOM OnacTymamu. Hakouell, AKTHBHOCTh Tvli0KO30-6-ocaTyerugporenasbl OOHA- 
PyXuBaer yeTKui MosbemM Ha paHHeli H Ha MeseHXMMHOH OacTyse(**). B monbsy 
HallMX JJAHHbIX CBUeTeIbCTByeT MCCIeqoBaHve bIXaHHA y rMHOpHAOB MOPCKUX 
exel (74). Bpiio HaliqeHO, YTO HHTCHCHBHOCTb JbIXaHMA CHadasa CJleqyeT 0 
MaTePHHCKOMY THIy, a 3aTeM MpMoOpeTaeT MpOMexKYTOUHbIM, XapaKTepHbIM WA 
ruOpuyoB ypoBeHb. 13 padorn BUAHO, YTO 9TO OTKMOHEHHe OT MaTepHHCKOrO 
Tula OOHapyxXuBaeTCA Ha paHHel OlacTywle, YTO ONpeseMeHHO CBUJeTeMbCTBYeT 
O Havasle ajlepHOl PYHKUHH yxKe Ha STHX PAHHAX CTaMMAX, B MOJIHOM COOTBETCTBHH 


C JaHHbIMM HacToAUeh padornl. 

Unctutyt MopoJiorum 2xKHBOTHDIX uM. A. H. CeBepuosa Tocrynusio 

Axkayemuu HayK CCCP 3 II 1960 
UWHMTHPOBAHHAA JIMTEPATYPA 7 

1A, A. Heid ax, Kypu. o6m. 6uon., 20, 202 (1959). 2 J. Y.Lorch, J. F.Da- 
met) iro thor st adi ws, Exp.Celly Res.,94,-253 (1953)... »8-Y. Hiramo'to, Exp. 
Cell. Res., 11, 630 (1956). 4E.B.Harvey, Biol. Bull., 79, 166 (1940). *5R.Briggs, 
PeUeGreen, Ty Y..K img, J-.exp.Z00l,, 116,455 (1951), © O. Mangold, Phebe 
ters, Beitr. pathol. Anat., 116, 480 (1956). 7’ P.S. Henshow, Am. J. Roentgenol., 
43, 899 (1940). § A.A.Heudmax, Buoxumus, 4 (1960), ® J.Agrell,H.Persson, 
Nature, 178, 4547 (1956). 19 A. A. Heigax, H.W. Port, JAH, 119, 261 (1958). 
HyeLeiKavanau, Exp? CelloRes., 7, 530'(1954);° 1% J. 1’m m er's, Exp. Cell. Res, 
15, 595 (1958). 4S. Backstr6ém, Exp. Cell. Res., 18, 347 (1959). 144 F. Baltzer, 
P.S. Chen, A. H. Whiteley, Exp. Cell. Res., suppl. 6, 192 (1959). 
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IAP A3HTOJIOFHA 


H. Ml. BEJIAKOBA u Ji. T. TATAPHHOBA 


O CNOHTAHHOH 3APA)KEHHOCTH KJIEWIEM 
HAEMAPHYSALIS JAPONICA DOUGLASI N. BUPYCOM 
KJIEWJEBOrO JHUE®AJINTA B TIPHMOPCKOM KPAE 


(IT pedcmaeaeno axademuxom E. H. Ilaeaoeckum 12 II 1960) 


O630p muTepaTypbl, NOCBALLCHHOH OWCHKe POJIH OTCIbHBIX BHJOB UKCOLO- 
BbIX KJlellel B MOAepxKaHHH OvaroB KJewleBOro SHUePaHTa, MOKa3blBaeT, UTO 
STOT BOMpoc AO CHX Mop elle He PellleH MOMORKUTEIbHO B OTHOLMeEHHH Haemaphy- 
salis japonica douglasi. 

B pa6orax E. H. Ilapaosexoro (1) u B. H. Tlomepanuesa (7) stor Buy pac-, 
CMaTpMBaeTCH KaK BO3MOMKHDIM MepeHOCUHK BUpyca KJeueBoro sHIeasHTa H 
PHKKeTCHH KkJleluleBOH CbIMHOTHO3SHOH sHXOpaykH Ha J]ambHem Bocroxe. | 

Buouorua WM 9KONOrHA ero JO HacTosuero Bpe- 

Jepamenue enw mOuTH He u3yyalHcb. B w3BecTHOM HaM 
JIMTepaType OTCYTCTBYIOT TaKKE JaHHbIe O MOO-. 

laaccom  %KUTCIbHBIX BHPYCOJIOPMYeCKHX  Ucce_OBAHHAX 
Kuleulen 3TOrO Bula. IIpu o6cneqoBaHHuu 
H. B. Perxoppm uA. B. Kosnosor (*) Hum H. 

Znaccaw japonica douglasi, coOpannpix xs IlpumopcKom 
Kpae B ouare KJleleBoro SHUepamutTa, BUpyc He 
ObIJI BbIAeJIeH. 

Qraccam B cBa3H C 39THM 3aCJIYKMBalOT BHHMAaHHA pe- 
3YJIbTaTbI IIpOBeeHHOrO HaMH BHpycoslorMyeckoro 
MiccleOBaHHA KJleuleH 3TOTO BHa H aHHble oO 

DVvucar  e6O pacipocTpaHeHHH M Ce30HHOCTH. 

MatepuwajiomM jist Bupycouormyeckoro Uccie- 
OBaHHA MOCIYKHIH mouOBO3perble KseuyH H. 
japonica douglasi, coOpanuble B ovare KJleuLeBoro 
sHuedaiuta 20 V 1958 r. B Ke pOBO-LIHpOKOJMCTBeHHOM Jiecy Tyo-Baxkckoro 
jlecHuyectBa KaaMHMHCKOrO paloua. 

Pa6ota mpoBodWlacb B 9KCICAMUMOHHbIX YCJIOBHAX, HCKJIOUaIOULMX MHdu- 
IHpOBaHHe XKMBOTHBIX JIaOopaTOpHbIMM WwTramMMamH. V3 pByx napTul Kemel 
(no 50 skK3eMIIApOB B KaxKOM) Oblia npuroTowmena 10% cycneH3HA UW 3aparKeHbl 
mblUM. Ha 6 JeHb Mocie NepBHYHOrO 3apaxKeHHA B OLHOH Ouompobe 3a6onena 
MbIlb. IIpu naccupoBaHuu ee Mosra 3a00eBaJIH HW Apyrue Mpuun. Ha V maccaxe 
uMenacb yxe 100% ru6enb Mpunuel. Ha puc. 1 Rana cxeMa BbI-eIeHHA BO3- 
OyauTeNA. 

SaOoueBaHHe MpoTekalo c XapakTepHOH WIA KIeuWLeBOrO SHUeauTa KIN- 
HHYeCKOH KapTHHOH — Cc HasIMuHeM cyopor, Mapes0B HM napanMuel. MuxKy- 
OalMOHHbI nepHoy Ha | maccaxKe Op paBen 16 Quam, B IV u nocmezyroulx 
maccakaxX OH COKpaTHJIca JO 5—6 Anew. PuOetb MplueH HacTynala B.1 cyTKH 
Ooe3HH. 

IIpu rucTomormyeckoM HCCIeELOBaHHHM WeHTpadIbHOH HepBHOM CHCTeMBI M10- 
THOWMX MbILIEéH Ha MepBbIH Miah BbICTYMaJIM BOCHAaIMTeIbHbIe H3MeHeCHHSA Be- 
I€CTBA MO3ra HW MOSPOBBIX OOOOUeK, YTO CBUAETEIbCTBOBAIO O pasBUBaroNLeMcs 
MeHHHLosHleas ure. 
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Puc. 1. Cxema BbIqeneHua 
BOSOyTHTeIA 


BpienenHbl Bos6yquTenb — wtamm Ne 949 — NPOABJIAJL CBOIO AKTHBHOCTb 
Ip BBeeHMM eTO MbIMNIaM pa3/MUHEIMH nyTamMu; Ig LD;) npu BHyTpuMosroBoM 
faparkenuu MbuueH Ha VII naccaxKe Obui papen 8, mp BHYTPHOpiolMHHoM 6, 
Ip noykoxnom 7,6. IIpu peegennu 30 mpmuam BUpyca HeNOCpeACTBeHHO B 
KKeIyQOK wMenacb 50% cneunpuueckad ruGenb nocmeqHUX. 
BecbMa 4YBCTBUTeIbHOM K aHHOMy UITaMMY OKasalacb O6e3baHa Macacus 
fesus, 3apasxkeHHaa B Mosr 10% BupycHo cycneH3uei or IX mpuuMnoro mac- 
faxa B Jose 0,25 mi. Ha 7 Jenb nocue 3apaxkeHua O6e3bana 3a6omena. B no- 
plekyiomMe HH y Hee pa3BHucb rilyOoKue ma- 
ayM4H KOHeCYHOCTeH HM MBI wieliHoro orTqena, % 
ocle 4Yero KUBOTHOe NorH6n0. Bupyc oxasanca ana- % 
OreHHBIM JIA KPOJHKOB, MOPCKHX CBHHOK H 6e/bIx 
4KDPBIC. i 

M3 Apyrux Ouonoruyeckux oco6enHocreli miTamma 
© 949 celyeT OTMETHTb COCOOHOCTE ero pasMHOKATb- 
A B KYJIbType KOXKHO-MbIIMeWHOH TKaHH 9—10-qHeB- 
HOrO KypHHoro sMOpHona. IIpu atom TuTp Bupyca 
PH BHYTPHMOSrOBOM 3apaxKeHHH MbIlIeH He MmpeBbl- 
uant 10-*4°, Jina BbIdCHeHHA @AHTHFeHHbIX CBOlicTB 
BbIMeJIEHHOFO BOSOYANTeIA MOCIeHHH Obl UCMbITaH B 
peakiuu HelTpalvsaluu, MpH BHYTPHOpIOWIMHHOM 
3apaxKeHHH MbIlWeH, C THNepHMMYHHOHM CbIBOpOTKO!i 


i 


‘K KJI€WLeBOMYy SHIepavIuTy WITaMMa «AOcerapos». Peax- Anpens Mai Hote 
MUA Oba MOMOMKATEIBHOH C MH€KCOM HeliTpasu3a- 
uuu 10000. Puc. 2. CoorHouienue % Bu- 


Tak¥M oOpa30M, yCTaHOBJIeHO aHTHTreHHOe poy- 108 MKCOMOBBIX KuJellleH B 


IM PpOKOJINCTBCHHOM JI€Cy 
CTBO BbIJeueHHOrO BO3sOyqHTeIA — witammMa Ne 949— 1 ae Ix. persulcatus, 2 — 


& BHpycoM KJICULEBOrO SHIlepasiuta. H. japonica douglasi, Bi = 
IIpeyctapiaeT HHTepec H3yyeHHe SKOOrMYeCKHX iH. concinna, 4— D. sil- 
oco6eHHocteH H. japonica douglasi B ouarax xKuJe- varum 


mesoro 9HIedamuta. B IIpumopckom kpae 3TOT BU pacmpocTpaHeH IipeuMy- 
I€CTBEHHO B 30HE LIHPOKOJIHCTBeHHEIX H K€POBO-LMMPOKOJIMCTBCHHBIX JIe- 
COB, 34HMMaIOUIMX 3HAYMTeEJIbHY!0 MOWatb Ha TeppHTOpHM kpas. 

IIpHBouM MpOWeHTHOe COOTHOMIEHHE BUYOB HKCOOBHIX KJelleH B KeXPOBO- 
UIMPOKOJIMCTBEHHOM H LWIHPpOKOJIMCTBeEHHOM JIecax 


Ix. persulcatus H. japon. dougl. H. concinna D. silvarum 
Kexpono-mupokomucTBenubit mec = 62, 9 30 5,9 el 
IupokomMcrTBeHHBIH sec S200) Done NB 2 ; 


Kak BUHO H3 IpHBeJeHHbIX JaHHbIX, 9TOT BU, HapAy C OCHOBHbIM lepe- 
HOCUHKOM 9HIedamuta — Keujem Ixodes persulcatus, cocTaBsaeT 3HaYHTeJIb- 
HYIO JOJO B aye Kselleli B YCIOBHAX YKa3aHHbIX PaCTHTebHbIX PPyMMMPOBOK. 
Ilepvoq aKTuBnocTu B3pocibix KieweH H. japonica douglasi mpHxoquTcA B 
OCHOBHOM Ha alpeylb M Mali, B MIOHE UHCMeHHOCTh STOO BUa 3HadHTCIbHO 
cHwxkaetca. Ja Ix.persulcatus BpemMa HaMOoJIbIllelt aKTHBHOCTH MaflaeT Ha 
Mali M wtoHb. B cBa3H C yKa3aHHbIMH Pa3JIMYHAMM STHX BHJOB B allpebCKUX 
c6opax KuleulelH Cc YeOBeKa OOJIbIUMe MOJOBMHbI COCTABJIAIOT ligke japonica douglasi 
(54,8%). Uncnennoctb Ix. persulcatus B 9TO BpeMa paBHa 28,7%. Us pyrux 
BuloB KomMuectBo Dermacentor silvarum Ol. ne mpespumaet 16%; cyuaes 
HanaleHua Ha yeloBeka Klee H. concinna B ampese HaMH He OTMedasOCb 
(puc. 2). O Gomee yactom Hanayenuu H. japonica Ha yeloBeKa paHHeH BeCHOH, 
mo cpapHenmio c Ix. persulcatus, ropopsAT JaHHble O KOJIMYeCTBE KJICIMeH, CHATHIX 
co cOopiuka B WHPOKOJIMCTBCHHOM Jlecy. 


19 1V 29 1V 13 V 14 V 13 VI 
H. japonica 441 12 10 8 8 
Ix. persulcatus — A ff 3 63 
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B uione H Miowe B yCJIOBHAX TeX Ke OHOTONOB 3HAYHTebHO BO3pacTaei 
yucieHHocTh Ix. persulcatus. Cryyau mpucacpiBanua camox H. japonica doug: 
lasi y MMM, MoceMaBuINx WHpoKOAMCTBeHHBI sec, OTMeyenbI Hamu 28 III, 
22 IV, 9 V u 30 V. Hepenko nanagenne kueujeH STOO BUJa Ha JOReH OpmIC 
3aMeuyeHO B YCJIOBHAX BPeMeHHOFO CHeronaya. 

Buspogu. 1. Hanugue B Mpupose CNOHTAHHO 3apax%KeHHbIX BUPycoM 
KuIeMeBOrO SHUemanuTa KemeH H. japonica douglasi N. u ocoOenHoctTu Ox0- 
JIOTMH 2TOFO BULA FOBOPAT O HEOOXOAMMOCTH U3yYeHHA eFoO POM B SIH eMuO- 
JOrMu KwleuleBoro sHIed@amuTa B IIpumopbe. 

2. Oco6beHHOrO BHUMAHHA, C Hallet TOUKM 3PeHHA, 3aCJlyKMBAeT H3yGeHHe 
pom STOrO BULA Kewell B SNHAeMMOMOrHM HaMOoMee paHHUX cyyaeB 3a0oue- 
BaHHH KJICILeBbIM SHILetbasIHMTOM, KOTOpbie HaOwoZaloTca B IIpumopcKom xKpae 
Cc NepBoH eKaybl apes. 


BuaqMBocToKcKuli Hay 4HO-HCcCIeAOBAaTeIbCKHH Tloctynuso 
HHCTUTYT SMMDEMHONOrMH, MHKPOOHOJIOrHH MW THTHeHbI 3 II 1950 


WHTHPOBAHHAA JIATEPATYPA 


1E. H. Tlaspaospexkuit, Mapasuronorua Jlanpuero Boctoxa, 1947. 2 B. HU. TMo- 
MepauHiles, Mxcogosnie knemu (Ixodidae), PayHa CCCP, MayxKoo6pasunie, 4, B. 2, 1950. 
7H. B. Pu xos, A. B. Ko3a0Ba, Tp. BoenHo-mequuuuckol aka. um. C. M. Ku- 
pospa, 25, 1941. ‘ | 
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Hoxsags Ananemuu nayx CCCP 
1960. Tom 132, Ne 6 


ITAPA3HTOJIOF HA 


K. M. CYXAHOBA 


OCOBEHHOCTH MOP®OJIOFMH W KU3HEHHOTO WHKJIA 
PROTOOPALINA CANEVI SP. N. 


(II pedcmaeneno axademuxom E. H. Ilaeaoecxum 19 II 1960) 


B kulleuHuKe OObIKHOBEHHBIX uecHouHHW — Pelobates fuscus (Laur.), 
‘MOMMAHHbIX B OKpeCcTHOCTAX ropoja KaHepa (YCCP), o6HapyxeH HOBBIii BUT 
\MpOToonasHH, KOTOPLIM MbI HasBamM Protoopalina canevi sp. n. Ilo mopdonoru- 
‘GeCKMM OCOOCHHOCTAM HOBbIi BU CHJIbHO OTIMUAeTCA OT APyruX BUAOB pora Pro- 
foopalina. [lia usyyeHua MopdosOrMu MCHOIb30BasICH MUMBO MaTepuan, a 
TakxKe (PUKCHPOBaHHble IpelapaTbl, OKpaleHHble »Kee3HbIM TeMaTOKCHJIMHOM 
Tetiqenraiua (Ma3kH 4 cpesbt). , : 

_ Tlogo6xo Protoopalina caudata Zeller u P. intestinalis Stein, stor sux o6u- 
‘TaeT B BepXHeli uacru rectum vecHouHUL, OOpasya Gombe Nonyuauuu. Kaxnaa 
NONWYIAWUA COCTOUT 3 HECKOJIBKUX THICAY OCcOOeH. B TeyeHne OosbUieH wacTuroya, 
3a MCKJIOUeCHHeEM BEeCHbI, KOra MpOTOOMAaIMHbI MHTCHCHBHO pa3MHO2Kalorca, 
NONYAAWMH COCTOAT TOJIbKO H3 BereTaTHBHbIX OcoOeH (puc. 1). Tlocmequne 
O6alaioT CHJIbHO YJIMHeEHHBIM BepeTeHOBHHbIM TeJIOM. IlepequHuli KOHeI Tema 
paciiiIMpeH H 3aKpyrvieH, a 0 HallpaBJIeHHIO K 3aHeMY KOHILy TeIO MocTeleHHO 
CyKuBaeTca. SaqHH KOHEI Y3KHH HW WIMHHbIH. Chapyxu Teo rycTO NOKpbITO 
OJHOPORHBIMM pecHHUKaMu. PecHHuKH OOpasyiIOT MpOMOJbHble PATI. 

Pasmepbl BereTaTHBHbIX ocoOel cCuJleqyloulMe: AuuHa Tena 290—485 yu, 
quametp agep 16—23 pw. SktTonna3sMa Mpospauna, HW B Heli BUHbI HeOOVIbIIHeE 
BakyOJIM. DHTOMIa3sMa Oosiee TeMHAA HM OOLIYHO MMeeT SEPHHCTY1IO CTPyKTypy. 
B Hel HaxXOJATCA MHOFOUHCJICHHble TebIa OBAIbHOH (OpMbI. OHM HasblBaloTcA 
SHTONa3MaTHYeCKHMA TeJIbILaMH H WpexCTaBIAIOT OOpas0BaHuA TUNA MATOXOHI- 
pul. Duyonnasma ABIAeTCA MECTOM JIOKaJIM3allMM 3allaCHbIX MMTATeJIbHbIX Be- 
UeCTB: HefiTpasbHOro %Kupa Mu NomHcaxapupoB. Helirpanbuplli »xup pactosara- 
e€TCA B BUG MHOFOUHCJICHHbIX Kaleb pa3JIMUHOrO pasMepa, KOTOPble OKPalllnBa- 
IOTCA B'APKHM OPaHXKeBbIii BET HaCbIMeHHHIM pacTBopom cyyaHa III. Kanu 
*%KUpa pacipeyleseHbl Mo Bcell 9HJOMMa3sMe, HO KOJMYeCTBO HX HanOOJee BeMKO 
B Tlepequeli yacru Tena. Mlonmucaxapuyos o6btyHO HemHoro. O6 sTOM CBuseTeJIb- 
CTBYeT JIOBOMbHO ClaOad OKpacKa SHJOMNMa3sMbI 10 MeToyy Bayspa, C MoMOUIBIO 
peaxiuu IMK (umep-lioguaa Kucora) 4 Cc MomombIo pacrsopa Jloroaa. IIpe- 
oOmalaioT MoWMcaxapuybl THMa LwMKoreHa. . 

Sep Bceryza Ba, M OHM paciOJlaraiorTca B CpesHeH WaCTH Tea Ha 3HadMTEVIb- 
HOM pacCTOAHHM pyr OT Apyra. PopMa aAep OKpyrviad WIM CierKa OBaIbHas. 
CoelMHatolleli HUTH MexKy AqpamMu Her. Kaxoe Apo cokepKUT HYKJeOJIbI 
Pa3IM4HHIX pa3sMepoB Hu copMbl (puc. 2). OKpacKa sjlep MpousBoqulach Ha 
Ma3Kax M cpesax TOMMMHON 5 Ww Mo MeTony DebreHa, MeTHJOBBIM 3eJIeHbIM — 
IMPpOHMHOM M TOJLYHAMHOBbIM CHHHM NO Dpaliie, a Takxe FasOWMaHHHOM. Ilo 
metosly Desbreva Apa OKpallIMBaloTcd UCKMOYTeMbHOCA0O, HM Takad we Cabas 
OKpacka MojyyaeTcAd C MeTHJIOBbIM 3eJICHbIM, YTO CBUJeTeMbCTByeT 06 oveHb 
He6ombuom KomuuectBe JLHK. HeG6onputoe Koumuectso JIHK o6napyxeno 
Take B AIpax pala Apyrux onanunny (4, *). HyKseoubl OKpallMBaloTcsA MCK.O- 
YMTeNbHO HHTCHCHBHO C MOMOULbIO MMPOHHHA, TOJYHAMHOBOrO CHHEFO, TaowMa- 
Hua WH HKeesHOrO remaToKcuuuHa Teliqenraiina. HyKneonbt cozepxxat PHK, x, 
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Cy 110 HHTCHCHBHOCTH OKPaCkH, KOsM4eCTBO PHK B Hux O4eHb BesuKO. Kpome 
uyKseon PHK moKamsyetca TakxKe B 9HZOMMasMe, O YEM MOXKHO CYAHTb MO 
APKO BbIPakKeHHOM NMPOHMHODHNH SHLOMMA3Mbi, H oco6eHHO TeX ee YUACTKOB, 
rye pacnosararores apa. KoHTposem pu 9TOM CJlyKuJa o6pa6oTKa NpenapaToB 
pHoOonykK1ea3on. 


Puc. 1. Bererarupubie oco6u P. canevi. )Kenesupiii remaToxcunuu Teiigenraiina. Ox. 15,06. 20x. 
Penpoy. 2:3 


P. canevi uMeeT TOMMUHbI 2%U3HCHHbIM WMKJI, TeCHO CBA3ZAHHBIM C 2%KU3HeH- 
HbIM WMKJIOM X03eB. BecHou, Kora YeCHOUHHULI MeyyT UKpy, MpOTOOMaMHBE 
MHTeHCHBHO Jleatca. Tipu WeseHuu OOpa3yloTcaA MpegquMcTHEIe OCcObu (puc. 3), 
KOTOpble MO (bopMe Tela H CTpOeHHIO CXOJHbI C BereTaTHBHbIMU, HO pa3mMepbl UX 
BO MHOPO pa3 MeHbiwle (AuHa Tena 30 — 60 , AHamerp agep 4—6 wu). IIpequu- 


Puce, 2. Anpo. P. Puce. 3. I[peaquuctupie oco6bu Puc. 4. Iluctsr P. canevi. 
canevi. )Keue3- P. canevi. )Keme3Hpiit rema- @Menpren. Ox. 10, 06. 90 xX . 
HbIlt TeMaTOKCH- ToKcHuIHH Teiyeuraiua.OK. Penpog. 2:3 
mun J etyenraii- 10,06. 90x. Penpog. 2:3 
Ha. Ox. 15,-06. 

60 x 


CTHbIe OCOOH OOsaaloT OMHUM WIN JBYMA ApaMuH. OHM UHIWMCTHPYIOTCA B Npo-~ 
cBeTe KuWedHHKa. Ilo BHelIHeMy BUY MpeMCcTHbIe OCOON CXOJHbI C TAKOBbIMU 
P. intestinalis, Ho ormmuatoTca OOee BLITAHYTbIM 3aHHM KOHILOM TeJla. 

[|ucTbI OKpyrvible WIM ClerKa OBaIbHbIe (puc. 4). JLuamerp uucr 22 —30u. 
CuHapy2K4 WHCTHI NOKPbITHI JOBOJIbHO TOHKOK MpospayHol oOom0GKOH. OrpomMHoe 
OOJIbLIMHCTBO IMCT COJep2XKUT 10 OFHOMY AApy, HO BCTPeyaloTcA MH JBYALepHble 
wuctal. JIuaMetp sazep 5—6 wu. Ilucrp! BEIBO_ATCA H3 KUUIeyHHKa B OKpy2Kalo- 
ULy!0 BOY H MMH 8aparKalOTCA FOMOBACTHKY YeCHOUHHLL. 

B leJIOM %KH3HEHHBIM unK P. canevi BO MHOrOM CXOJeH Cc TakoBbim P. inte- 
stinalis. 

Merxad (°°) onucal TakxKe [Ba Bua Mporoonamu — P. filiformis Mete. 
u P. limnocharis Nie, KoTopbie 10 dopMe Tema HeCKOJbKO HalloMuHatoT P. ca- 
nevi. Ho mo pasmepam Tela, (bopMe AJlep M UX CTPOeHUWO UH PacnoOxKeHHIO MeXxKLy 
1466 


(fHMH BHaMM MMelOTCA OOIbUIMe pasmM4MA. ;|KpoMe Toro, KaxbIii H3 BHOB 
(cTpedaeTcH y Pa3HbIX XO3HeB C COBePUIeCHHO pa3HbIMH apeasamu. Y Bann- 
col (*), Bax (°), Byaccona (*) u Apyrux apropos TakxKe orcyTcrByeT omucaHHe 
(MOB IIpOTOOMaIMH, KOTOPble MOXKHO OblIO Obl OTORKMeCTBUTh c P. canevi. 
. canevi Bcrpeuaerca TobKO y Pelobates fuscus, y apyrux ambuGuli o Ha moka 
fe OOHapyxkeHa. 


MuctutyT wutosoruu Tloctynusto 
Axkayemuu Hayk CCCP 9 II 1960 


HUHMTHPOBAHBAS JIMTEPATYPA 

1H.H.Bauuua, Yu. 3an. Jlen. roc. yHus. um. )KgaHopa, 1952,crp. 141. 2 K.M.Cy- 
aHosa, Yu. 3an. JleH. roc. neg. unet. um. Tepuena, 1953, crp. 91; Wuronorua, 1, No 3 
1959). *% Ch. Boisson, Ann. sci. natur. Zool. et biol. anim., 19, Ne 4 (1957); Bull. Inst. 
ranc. Afrique Noire, A, 21, Ne 1 (1959). *S. Konsuloff, Arch. Protistenkunde, 71 
1930). 5&5 M. Metkalf, a) Smith. Inst. Un. St. Nat. Mus. Bull.,120 (1923); 6) Proc. 
n. St. Nat. Mus., 87, Ne 3077 (1940). & T. Wach, Acta parasitol. polon., 1, Ne 9—18 
1953). 
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I. MATEMATHKA 


. M. Bepesanckuii. OHepreTuyueckue He- 

paBeHCTBa JI HeKOTOPBIX KJIaCcoB 

ypaBHeHHH CMellaHHOro THMa.. . 

.C. Bycaaes u JI. I. Pagnees. O cbopmy- 
wax cieqoB AIA WuddepenunalbyHoro 
CHHIYJIApHOrO oMepaTopa as — 
JImyeuiia... 

. C. Buxorpayos. 06 OHOM MeTowe pe- 
weHHA 3ayqaun IlyaHkape Wa aHamuTu- 
yecKMX (yHKUWH ... 
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, H. Kpyxkos. O 3aqaue Koum 1 B 1les1oM 
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ganaua KowmM mpuw HeorpaHiveHHOM 
BO3PaCTaHHH BpeMeHH VIA KBa3HJIMHeH- 
HBIX yPaBHeHHH, BCTPevalolUXCA B TeO- 
piu ropeHua...... Maca: 

B. B. Kyapsasues. Teopema NOW HOTEI nas 
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CKMX ypaBHeHHii..... 
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HHe€ HEKOTOPHIX TOJYMPOBOAHMKOBEIX 

CBOHCTB MOBep X HOCTH Ha B3aHMoOJelicTBHe 

KCaHTOreHaTa C ravleHHTOM... . 

. b. Parnwuos u O. M. Tonec. O cnoutan- 

HOW KPUCTaJIM3anMH NLMCCOMMMpPOBaH- 

/EHEIX COJIGH . 5. . : 

wukT. VW. Cnuupin, ie HH. Muporosa, 

A. K. Tuxaes u Tl. Sl. Pia3yHos. 

JleiicTBve 9seKTPOHOB BbICOKOM 3Hep- 

TrHH Ha KOMIMJI€KCHbIe CoeAMHeHHA Iva- 

@MHBL. 

wie Tomatoes u H. UH. Vcaes. Hisyuenne 

AHOJHbIX IIpoleccoB MpH Koppo3snou- 

HOM paCTpeCKMBaHHH MeTaIOB.... 

. WM. Buaecos. Ilotenunarbt nonn3aluu 

opraHHuecKux KpacuTesen HW pala c0x- 

HbIX MOJIEKYJI B ra30BoH ctpase... . 

IH. T. Kynpasues, P. Fr. Ponopuanckas u 

H. K. Bapa6owkuna. KatToxHpii mpo- 

wecc IIpH JIeEKTPoocaxkeHHu THTAHAa 43 

BOJ[HBIX PaCTBOPOB 

T. HW. Tonopa, B. C. Baroukun ul B. HH. 

 Ka6anos. Anoyuad naccuBalua WHHKa 

B IeJIOUHbIX PpacTBOpax 

Buxt. WH. Cnuupin, E. A. TopuenKosa ui u 
WY. H. MasKona. Bausnue paquoakTus- 
Horo 3 yYeHHA TBepforo Tela Ha 
Mpomweccbl ero pacTBOpeHHA.. . 

B. B. Asaran, B. B. Boesorckuit uA. us 
HanGanyan. Onpefetenve KoHCTaH- 
Tbl CKOPOCTH peaKIHH aTOMAPHOTO KHC- 
TOpoka C MOJeKYJIAPHbIM BOLOPOTOM . 

T. Il. Bupuunesa u Bb. H. KaGanos. O 
CTpoeHHH BOliHOTO 93ueKTpHuecKOroO 
CIIOA Ha waTuHe 

r. 3. Touannes, UW. UV. 3ankuny 1 B. YW. 
Becenosckun. Ilorexuuas m1aTHHOBOro 
aueKTpola B o6sy4uaeMoM pacTBope 
CepHOHM KUCJOTHI 

A. B. Kuceues u JI. Il. Tlouryc. Cratuc- 
THKO-TEPMOJMHAaMNYeCKHMH pacueT ajl- 
cop6uvoHHOorO ae aproHa Ha 
rpadute 

A. B. Koxoyanna, II. n. Jlonux uA. H. 
@®pymkuuH. Jielictave u3iyueHuA Ha 
MOTeCHUMa WiaTHHOBOrTO 93eKTpoga 
B PpacTBOpe CePHOH KHCJIOTHI..... 

8. HW. Omepos. O6 acppexTe B3aHMHOTO BIH 
AHUA aCOpOMpOBaHHbIX UaCTHIL 

M. C. Beneyxui u M. HW. Epycanumckun. 
O MeXaHH3Me 3allJHMTbI MarHHA OT OKHC- 
JIQCHHA... 

B. M. Besoycos, q. 5 Topoxosatckuii, 
M. A. PyOanuk u A. B.Tepmmuropuna. 
‘KatamuTuyeckoe oKuCIeHHe MponHena 
UM akpowleHHa Ha MeHOM KOHTAKTe . 

5. 6B. Bpanyzru A. YW. Possoscxun. oe 
HOM pactajl 3aKHCH a30Ta 

B. M. Fpasnos, B. UW. Wumyanc u B. Il. 
Aronopckuh. Bauaune axcopOunn ma- 
poB 6eH30Na Ha dJIeEKTPOMPOBOAHOCTb 
MpOspauHbIX MIeHOK MWwaTHHb! pasHu- 
HOW MOBepXHOCTHOHM MIOTHOCTH 

B. A. Kponray3 u X. C. Bargacappan. 

Ilepenoc sHeprun Bos6yxKeHUA H CeH- 
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CHOHM3alNH XMMMYeCKHX peakIMi Mpu 
paquonuze pacTBopos He 
AucyIbpHoB...... 


C. Jl. Jiesuna, K. Il. Joga u H. A. 
I]iata. OuiekTpwueckue cBolicTBa cHc- 
TEM, COCTOAIMUX U3 ROMENED ES H Me- 
TAILOR pei © here 

A. 1. Tumodees u MU. T Epauxo. 3apu- 
CUMOCTb KosppuuHeuTa Auddy3sun oT 
BeJIHUMHbI SACeDD NE Ha aKTHBHBIX 
VRE ag ye 

Ka. Wndpun u “A, ‘A. Mepeabman. 
KuneTuka eperoHKH B nepeoxmax- 
HeHHOU cHcTeme ‘ 


C. I. Qureanc, K. C. Kaganoruman ke M. 
Unpkos. Tepmoxunamuka AR STEHRES 
WMH u300yTHIeHa....... 

B. B. Auexcanypos u FO. A. Epuoe. CBo- 
Ooquad 9Heprua KJ B 9TaHONe uM ale- 
TOHe... 

Ae Gs BaGepkun, ‘HL. il. “Kpymmuckas 1 u 
M. A. QWpockypuun. Bausuue TRep bx 
BellecTB Ha lipolecc pasmowenHua CCl, 
BBOJHOM pacTBope NOx elicTBHeM raM- 
Ma-H3JIyYeHHA ........ 

®. WM. Busecos. orononnsannst apoB 
COCHHHEHHHM, MOJICKYyJIbI KOTOPbIX Co- 
Wep2KaT KapOouuJIbHylo rpymny.. .. 

H. H. Topéanp u A. B. HanGanian. On- 
pefelleHve KOHCTaHT ckopoctTeli 9aue- 
MCHTAPHBIX peaKIMH aTOMOB sess 
c yrieBoqopoxamu 

B. M. 3anues, Tl. ®. NMoxua 1" ike K. 


Uzeyos. OWeKTpOMarHuTHEIM MeTOL 
H3MepeHHA cKopocTu IpOLyKTOB 
BSPbIBAMA ceisde 


B. Il. Kapnos u A. C. “CoKoank. O pana- 
HHH JlaBJIeHHA Ha CKOPOCTb JIaMUHap HO- 
ro HM Typ6yjeHTHOrO ropeHHaA ... . 

b. A. Kysnenos u H. J. Eaxnuna. O mexa- 
HusMe YeTeporeHHoro oOOMeHa alle- 
ToHa u H,O Bra3z0Bol ase.... . 

P. B. Kyyep, C. . Kaspmun nu B. JI. Ena- 
wbes. O BO3MO2XHOCTH NOBbILIGHHA BbI- 
xofa rusponepeKkucH pH WHIM Hpo- 
BaHHM OKHCJCHHA KYMOUa NepeKUCbIO 
BOON 6 ou cc 

Cait MaiipanoscKnit. Tlonsporpaduue- 
CKHe KaTaJIUTWYeCKNe BOJIHLI BOLOpO- 
Ja U aqcopOuuA KaTalusatTopa 

M. E. Heamapx, B. M. Yeptos, P. HO. 
IWetndbatin u H. C. Kpyrauxospa. Cuutes 
cnemuudpuyeckuXx CHIMKaresel IyTeM Mo- 
uduuNpoBavuA UX MOBepXHOCTH . 

10. B. Mneckos. Pomb HeoCHOBHBIX HOCH- 
Telel TOKa B Mpoilecce aHogHOro pac- 
TBOPeHHA TepMaHHH ...... . 

VM. B. Canau u WM. C. Mupownuuenko. He- 
KOTOPbIe OCOGeEHHOCTH KPUCTaINIM3alHU 
CIJIaBOB SBTEKTHYECKOLO THA IPH Oosb- 
WOH CKOPOCTH OXNaKeHHA..... . . 

A. W. Typpan. Mexanu3m v3mMeHeHnaA 
KHCIOPOAHOTO WepenalpsoxKeHHA BO 
BpeMeHH Ha HMKeIeBOM aHoe NpH 
TOCTOAHHOM IWIOTHOCTH TOKa.. . 

J. H. Wmropuu, H. A. Wlernosa, H. Cc. 
Jokynuxun vu B. A. Nyuxos. Ilpupona 
BOJOPOAHOM CBA3H M ee BANAHHe Ha 
SJIEKTPOHHbIe CMEKTPbI MOWeKYJI . . . 

A. H. Uinaznoscxas, A. K. CipKun, 
C.C. Hopuxos, A. A. ®annsuapoepr, 
B. B. Cesoctpsnopa u B. HW. lyaes- 
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cKasa. Jiunou bHbIe MOMECHTbI HEKOTO- 


PbIX TaJlOHAMOAMHUTpoamKaHoB .... 1376 


XIII. XHMHYECKAA TEXHOJOLHA 


r.B. Kykoues u M.T. Meabuux. Bausnne 
jo6apok Cr2O;, P2Os5, V20s5, BaO xa 
MHKpocTpykKTypy TS En ee 
HOrO KIMHKepa..... 

H. HW. Maxcumosa, H. H. Cep6- Cep6una, 
H. WM. Turkos u A. C. Kopaxyes. K Bo- 
Mpocy 0 MeXaHu3Me CTpykKTypooOpa30Ba- 
HUA B PIMHaX Ip UX 3leKTpOXHMHYe- 
CKOM 3akKpellJieHHH .. . 

B. M. Maapues u I. ®. Moxu.n. O cropa- 
HMM J{bIMOrasOBOlt CMeCH Mopoxa . 

ll. TF. Macaos. Hexotoppie dusvueckue 
XapaKTepHCTHKH aJIKHJIMpOH3BOHbIX 
6eH301a..... Bey Dee a 
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XIV. TFEOTOLHA 


lr. Ji. Beaproscxuni u JI. A. 9xTopa. Ho- 
Bble JaHHblIe O TeONOrHu Mameo30lickux 
o6pasopaHuH xpeOTop Cayp, Caikan, 
Maupak wu Bocrounpii Tap6aratait 

Mr. B. Bacuabes. OTneuaTKu pacTeHuli u3 
HeOreHOBEIX OTJOXKeHHH Belopyccuu 

M. Wj. Poburreiu u B. MM. Kocrrox. Hospie 
JaHHble O COCTaBe MHCTLIHCKUX KOHIVJIO- 
Meparos (Kapitaterl)i..+.< alee encmeieals 

B. Il. Boponun. OcnoBpubie uepTbl BHYT- 
peHHero cTpoeHHa oKemOputicKoro 
KpucTalmMueckoro dyHyameuta Tatap- 
exo ACCP no jaHHbIM rpaBuTallHou- 
HOM HM MarHHTHOM CbeMKH.... . 

O. C. Banos, Bb. T. Poues, A. H. Jlassiqon 
uA. A. JyOuncknis. Topu30uTEl ¢c 
HYMMYJHTHZaMH B 30NeHe Bayxpisa 
(Typkmenua) ...... 

B. H. JleGequuckui u A. ae Lanumos. 
BepxuetTpuHacoBbilil By1KaHu3M B Kppimy 

b. K. Jiuxapes. O pepxHenepmcKux Opa- 
xnonoyax TOxuoro IIpumMopba u He- 
KOTOPbIX OMHOBOSPacTHBIX tbayHax Dpy- 
rux palionos Boctounolt Asun . : 

H. If. Manaxosa. K Bompocy o Bospacte 
KOJITYOaHCKHX H3BeCTHAKOB Ha [IOx- 
HOM Ypate..... 

M. B. Baryacaposa, J. Tl. lposquaoga, 
H. C. Jledenepa u I. MH. Teogoposny. O 
cTpaTarpaduyeckoM pacuwleHeHHH Tep- 
PHIeHHbIX OTMOMKeHHM HM2KHEFO Kap6ona 
1OXKHOH wacTH Ku3enopcKoro 6accelina 

H. A. Borganos. O6ue vepTs cTpoenua 
Maseo3soHckoro mporu6a toro-3anay- 
HOH yacTH KowbimcKoro cpeyMHHoro 
MaACCHBARS.\s, wi cies 

H. H. Ppuanes. Cxema pationnposanua 
AJIIIOBHaJIbHO-IPOJOBHaIbHbIX  OTJIO- 
2KCHHH WeHTPasIbHOH UIO*KHOM uactTeli 
Cpequeh A3snu mo HX MMHepambHO- 
leTporpa@uyeckuM accouHvaluam . 

Il. U. Jopodees. O6 onnroueHoBoi daope 
Jiyuaesckoro apa ua p. Tp B 3anaz- 
HOH CH6OupuH...... th Fk Me 

K. A. Kantun. O TOOKe HAH MW Bo3pac- 
Te HeKOTOPBIX TOU B 30He IvaBHoro 
pa3ioma Bocrounoro Caswa.... 

O. JI. Qitnop u M. B. Baopenxo. Crpa- 
TOTHINMYeCKHH pa3spe3 HH2KHerO HaMIO- 
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pa (6eneyTuHcKoro ropu30HTa) Llent- 
pambHoro KagaxcTtawa....... - 
B. HW. Aseppsnos. O B3avMocBxA3H 300- 
reorpatpuyeckux NpOBKHUAH IleHT- 
PauIbHOl H BocTOUHON yacTe PyccKou 
naaTpopMbl B 9HdebcKoe BpeMA . . 
B. C. Kypasses u B. HW. Camosypos. 


IipospieHust BTOpHYHOH  comAHOM 
TeEKTOHUKM Ha OTKPBITIX KylOaXx 
poctouHolt uacTu IpuKacnulickow 
CHHEKJIM3BI..... 


YW. H. Kppsiios. O paspuTHu cTom6ua- 
TbIX BeTBAUIHMXCA CTPOMATONHTOB B 
pudee IOmuoro Ypana....... 

B. YT. JleGenes. OcHopuble mopto- 
CTpyKTypb! WeHTpambuo vacTu A3uar- 
cKorO KOHTHHeHTa. . . ae 

B. K. Manpxosckui u A. ®. Tamno. 
O B3aHMOOTHOLeHHAX MexKy apxeli- 
CKHMH H [poTepo3sovcKHMH O6pa30- 
BaHHAMH B 1Ox%KHOH yacTH BoctTouHo- 
roy Gasial cee. 

HM. T. )Kypasuaesa, “JI. H. Penna u B. B. 
Xomentosckunh. HenpepbipHblli Kkap- 
OOHATHEIN paspe3 JIEHCKOTO Apyca HUXK- 
Hero kKemMOpua Antae-CastHcKol rop- 
HOM cCTpaHbl MW ero MameouTomornue- 
cKan XapakTepuctuka ly. a. ays ene 

H. VF. Ycruuos. Crpoenne u ycoBusa 
HakONJeHHA  WPOAYKTHBHBIX TeppH- 
TeHHbIX OTMOXKeHHH ropH30HTa JI-1 
TylMa3HHCKorO He@TAHOTO MeCTOPOxK- 
weHua ... 2 ae MY oh is ace 

Baek: Bapanos. " CrpyKtyp Ho-reomoru- 
yeckanH MO3HIMAH PpyHbIX Toei B 
SbIPHHOBCKOM palioHe Ha AnTae... 

P. A. Kamanetgnnos. Bospact u crpatTu- 
rpadua 3uulavpcKoH cepHH Ha  3a- 
mlagHoM ckjoHe IOywHoro Ypana... 

MW. Yr. Kaumosza u WO. B. Tecaenko. Cie- 
Wbl OahOCccKOH H KeJIJIOBeEHCKOH TpaHc- 
rpeccnit B Mpefetax SanayqHo-Cu6up- 
CKOH HH3M€HHOCTH ........ . 

P. X. Jlmnman. Muxpodayanerueckad 
XapaKTepHCTNKa CaKCayJIbCKOM CBH- 
Tbl BepXHero 90leHa B CeBePpHOM 
I]Jpuapambe .... 

A. A. Moccakoscxui. O npemxuretcKom 
Tlepepbipe HW YyIvlIOBOM HecormacHH B 
mepone MunycHHcKMX BoaqvH.... 

A. C. Mepduapbes u FO. E. Monyapanues. 
I]pumep HecooTBeTCTBHA MeTamopdu3ma 
M cTpaTurpajun (Ilonapupmit Ypasm) 

E. ®. Crankesuy. Hospie pzaHHble m0 
cTpaTurpaduu OTIOKeHHH TMocsweqHe- 
TO M@2KJI€CRHHKOBbA JIA MemKAypeuba 
Anm3pBbl u Kopotauvxu........ 

B. A. Uepmupix. Tetanbuaa cTpaTurpa- 
ux oTmoxKeHul Buselickoro sapyca 
Oacceltiva peku Bompuion Ilaiitanos- 
KH Ha CepepHom Ypame...... 

A. WM. Wilanumos. Hospie jaHHBIe 110 
cTpaTurpapvu BepXHeTpHacoBbIxX 4H 


HMKHe- HM CpeHeIOpCcKHX  oO6pa30Ba- 
HHM loro-3sanaqHow uactH Topxoro 
KK PIMA: ah ps stie ofur'y hes ote Gane 


XV. THAPOTEOIOrH A 


E. ©. Cranxesuy. O dopmuposannu 
coleBoro cocTaBa BOJbI, 3aKaunBaeMoli 
B HePTeHOCHble aCTHE . ... .. . 
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XVI, MHHEPAJIOrU A 


Il. Cepnrouenko u B. A. Monepa. Tura- 
{HUTHI H3 apXeHCKUX BpROA lOxuon A me 
Id Ta oe 
r. JIaquenko uA. “9. Xarynuena. K 
IMMHepalorMH WM YTeoOXHMHH mMpouec- 
Ca BbIBETPHBaHHA WIbMeHHTa .... 
| Bb. Anexcanypos. Kpucranauueckaa 
(cTpyktypa depemnuta . ; 

+ C. Maxapos u B. HW. Usanos. Kpucran- 
faiecras CTpykTypa MeTaoTeHuTa 
| Ca(UOd) (PO,4)2:6H30 . ag Ot ac 
eC. 
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Camcouopa. O rojlbMKBUCTHTe 
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XVII. THETPOTPA®HA 


I. H. Wapnncxaa. Lleonutusanua ty- 
(POreHHBIX TecuaHHkoOB 6epesoBcKoli 
} CBUTEI . . . 2% 
». K. Mpomasxos u 10. M. Bacuapes. 
Ilerporpacdbuyeckve oco6eHHocTH Mep- 
MOTpHaca Momyoctpopa Bysauw .. . 
MN. A. Oxankun u B. JI. Uyoyruna. O 
muponaxX HM xpomMygMoncugye B Oa3saub- 
TOBBIX TpyOKax MuuycHHckoro Mexk- 
BODLOROMUPONHOa . jal cela als is eh ics 
. b. BoaKopa. O6 octaTKax AuCTOBOII 
NapeHXHMbl B  HHIKHEMe3030HCKHX 
yrmax KagaxcTaHa.... ee | Ea 
M. A. Pomanosa. O boromeTpuuecknx 
CBOHCTBaX MeCKOB MycTsIHb Kapa- 
IV MMA EIS BIT KYM, sa 4 3 « + hued © 


AVITI. TFEOXHMH A 


H. M. Kapagaes u H. ®. Bygax. Mccue- 
OBaHHe TaK Ha3bIBAeMbIX TYMHHO- 
BbIX KHCJIOT NPeCHOBOAHbIX Calponeseli 

MW. E. Crapux, JI. A. Arpamienok u A. Sl. 
Kppbiios. O payuoakTHBHOM paBHO- 
BecHH B rpaHHTax LentTpambuHoro 
“TPsgeiaiiay3h 0 ee eae ea wy ere 

C. HW. flanuaesuy. O joctTopepHocTu 
Bo3spacTa MOHAIHTOB,  olpeyeseu- 
HOrO NO ypaHOBOMy MeToqy .... 

B. A. Tonosxo. K pacnpeyenenuio Mma- 
JIBIX 3JIEMCHTOB B KAMCHHOYFOJIbHBIX 
oTmomeHHax LJentTpaibHblx o6acTelt 

JI. Bb. Koasyun, J. C. Huxonaes, C. M. 
Tpawenko, 10. B. Kysneuos u K. ®. 
Jlasapes. WopMbl Haxox*KeHHA ypaHa 
B Bowax UepHoro mops .. 

C- M. Fpaurenxo, JI. C. Huxosaer, dl iG: 
Koaanun, 1O. B. Ky3neuop u K. ®. 
Jlasapes. KonueHtTpalua palua B 
BOUIX@ ep HOO MOP.) . s eyel = & 

Cc. B. JileryHopa. Ce30HHble u3MeHe HHA CO- 
TepxaHua BuTaMHHa Byo B HOBbIX 
OTIOMKEHHAX CTOAYHX BOOCMOB . . 

I. C. Huxonaes, O. Il. Kopu, K. ®. Jla- 
sapes, JI. B. Konsyun, IO. B. Kysnelos 
uC. M. Ppaujenxo. KonueutTpausa ypa- 
Ha B Bomax UepHoro mMopxH..... . 


XIX. TIOVBOBENEHHE 


A. M. Pao6yc. OKcnepuMeHTasbHoe Hc- 
cleqopaHue daz0Boro cocTaBa Baru 
mouB HM rpyHTos, NepeszBuratoulelica NOX 
BAIMAHHeM rpafveHTa TeMlepaTypbl.. . 
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P. X. Atyunan. Paquoastorpaduposa- 
Hve NMOuBeHHOrO Npodwia mp usy- 
YeHHH TepeqBuxKeHHA cboctaToB B 
NOSES Pipyes Sess cur cee ele 
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XX. OKEAHOJOLH 1 
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A. K. Tetiupux. Ocuopuble THB! BepTHKaJIb- 
HOrO pacmpesevieHuA KoNeNO] B WeHTpavib- 


HOH uacTH Tuxoro okeaHa...... 


XXI. IMAJEOHTOJOLH 


Yr. W. Kapmuwuna.O mukpodbayHe mmHo- 
I[@HOBbIX OTMOMKeHHH OaccehHa 
HMKHerO TeveHHA p. Ypana... 

H. Tl. Kyapxos. Hospi pox cnupuep Hy 
M3 9MeIbCKUX OTMOXKeHHH ceBepo- 
BOCTOUHOrO CKOHa Camaupa ... o 

A. K. Bexya. CpoeoOpasuaa mcKomae- 
Max JloWayb U3 lweHcToWeHa Axau- 
Kavlakye(IOns Dip SH) iere-paesen me eeeus 

C. B. Hyxuos. CrpomatomuTet Mo3,HeO- 
KeMOPHHUCKHUX WM KeMOPHHCKHX OTJO- 
X%KeHHH BOCTOUHEIX CKJIOHOB AmjqaH- 
ckKoro WHTa . 
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XXII. UHTOIOLHA 


lr. Mi. Feoprues u tO. C. YUennos. O 
cTpykType kKsleTouHOrTO sqpa. Okcne- 
PHMeHTasIbHOe | 9JIeKTPpOHHOMHKpOcKo- 
muuecKkoe HCCIeOBAaHHe H30J1MpOBaH- 


HBIX sflep . : eS 
10. C. Yenuos. sek TpOHHOMUKPOcKo- 
muueckoe HccieqoBaHHe HHLYIMpo- 


BaHHOH KPbICHHOM paOqoMHOOacTO- 
MBI (ogc oa ee Ore aC 


XXIII, THCTOJOLPHA 


B. JI. Bopossrun. OekTpoHoMHKpo- 
CKoMMYecKoe HcceqoBaHHe yJIbTpa- 
CTpyKTypbI MHeHHOBOHM O6OMOUKH Nepu- 
dbepuueckoro HepBa JATYUIKM B pa3- 
JIMUHbIX yCJIOBHAX (UKCAaLHN OObEKTA 

M. Tl. Anypeepa. Jinmngbl Kopbl Haz- 
TlOUeUHHKOB B HOpMe H pH PAveP 
TONMYeCKOH O6ome3HH ........ 

A. B. Senenun. V3mMenenua B 1mHTO- 
BUJHOH 2kKeslese Nocue yaieHHA 3Be3J- 
YaTbIX CHMMaTHYeCKUX Y3JIOB . . 

C. B. 3y6paxos. O HekoTOpbIx cBoe06- 
PasHbIX HePBHBIX KJeTKaX H OKOH- 
yaHHaAX B MepndepuuecKHxX BereTa- 
THBHBIX y3laX 4WeIOBeKa..... 

A. K. Arees. O kaeTouHOM cocTaBe oua- 
Trop 9KCTPaMejlyJApHOrO KPOBO- 
TBOPCHHA B KOKe MPH MeHKO3aX UH OCIO- 
XKHEHHA JleiHKO30B ayTOHMMYHHBIMH Te- 
MOJIMTHYCCKHMH AHEMHAMH... 2. - 

A. A. Manos. Xapaktep pa3mMHoxeHHA 
HelipoOacToB, KJeTOK HeHpuseMMbI 
HelpOrsuu B rOOBHOM MOsre ryceHHLbI 
KuTalckoro 7yOoBoro WelKoNpAna . 

tO. B. Harounn, T. B. Kpectunckan 
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Tr. Tl. Pamenckan, W. B. 36apcxnit u 
JI. C. Muapman. Hykaennospie Kuc- 


41204 


1204 


1427 


213 


470 


704 


708 


950 


954 


(OTbI  IWeIKOOTJeINTebHBIX 
yTOBOrO Welkompaya..... 
X. Byysatasn. Hopple qanubie 0 pom 
¢aMMa-aMHHOMACJIAHOM KUCIOTH . . 
A. 3yep u 10 Uyn-6s0. O6men thoc- 
)POPHBIX COeHHeEHHH B TKAHAX pa3- 
HUHBIX OPraHOB pacTeHHii sApoBoli 
IUI@HHIbI. . . . 

J\. Kasakop 4 U. A ‘Caxapos. Visme- 
HHeHHe 30bHOCTH SHOcMepMa mpu 
HypoTepMuyecKkou pres 3epHa 
WWeHHIbI . 

M. Canexuuckuit 1 H. M. Imanyaub. 
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XXXI. IKOVIOTHA PACTEHHH 


B. Konocuuyenko. Bunsuve Bbljete- 
Hu Oepesbl GOopofzasByuatou (Betula 
verrucosa Ehrh.) na qorocuutes jy- 
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A. E. Xecun vu K. C. Bawnunxos. Vs- 
MeHeHve OObeMa Alep KsIeTOK OHO- 
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MHOKapjle KPBICHI . 
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